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i Pe giant 77” lifting magnet—the world’s largest— 


is just one of the many types of C-H Supermagnets 


that are working day in and day out in the nation’s lead- 
ing plants getting today’s vital job done. 

By utilizing a crane’'s “reserve” capacity, Supermag- 
nets afford the most economical and immediate method 
of gaining maximum metal handling production. Super- 
magnets stand up day after day, year after year, giving 
unfailing dependability to main- 
tain 24-hour schedules. And at the 


same time provide, dollar for 


anes —_ ——— ll 


CUTLER-HAMMER 


dollar, the greatest lifting power and efficiency to be 
had in the lifting magnet field. 

Get all the facts about the Cutler-Hammer line of 
lifting magnets. Watch a Supermagnet at work on a 
tough job—the tougher the better—then try Supermag- 
nets yourself and get the greater metal-handling speeds, 
lower operating and demurrage costs they bring. 
CUTLER-HAMMER, Inc., 1257 St. Paul Avenue, Milwau- 
kee, Wisconsin. Associate: Cana- 


dian Cutler-Hammer, Ltd., To- 





ronto, Ontario. 
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Te dismal days of early 1942 are 
behind us..0ben Sefont talon 
hefeat and a complacent, peaceful 
America was cowpelled to adjust 


to the reality of War. Tow the tite 


gwes evidence of turying avd the 
roat to Victory and Peace hes 
clearly abead. How fast we travel 
this road depends greatly upon the 
hometroyt, our conserving of vital 
materials and foodstuffs; a unified 
participation iy scrap campaigys; 
ever increasing, uninterrupted 
roduction; War Boyd purchases 
y all... .the way bas 
been —. lets accept 
the challenge. 

















In these days when uninterrupted production is 
so vital for victory, all-welded Cleveland Cranes 
are giving an excellent account of themselves in 
many of the nation’s leading mills. 

The crane illustrated has a span of 80 feet and 
serves the Temper Mill Tin Plate Division of one 
of the world’s largest steel mills. 


THE CLEVELAND CRANE & ENGINEERING CO. 


1131 BAST 283 nv St. WICKLIFFE . OHIO 


CLURVELAND ORANES 


Mopern Att-Wetpveo Steet Mitt Cranes 





HE critical scrap situation of last spring, when steel 
plant scrap inventories showed only 1,794,000 tons 
(about 2 weeks supply) on hand, has been definitely 
improved by the nation-wide scrap drive. Recent 
inventories show 3 to 4 weeks supply on hand, and 
scrap dealers’ inventories are higher. This does not 
mean, however, that collection efforts may be relaxed 
on the contrary, such efforts must continue under 
full steam if ingot production is to be maintained. A 
valuable by-product of the scrap drive is the amount 
of material which is salvaged by ingenious maintenance 
men for use in repairing equipment which would other- 
wise be held up for want of repair parts. 


as 
O the accompaniment of rattling skeletons as 


old iron masters and puddlers turned in their 
graves, attractive lounge quarters have been set 
up in virtually all steel plants to accommodate 
the many women entering the industry’s employ. 
Among the jobs taken over by the distaff side are 
weighmasters, messengers, clerks, chemists, re- 
corders, welders, scarfers, machine operators, 
observers, crane operators and followers, mill 
operators, etc. Reports indicate that the girls are 
doing a splendid job. It’s going to be hard for the 
men after the war when they try to get away 
with how tough the job is and how tired they are. 
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OMES a letter from the manager of a large English 
steel plant: “All of the boys are now receiving copies 
of the Iron and Steel Engineer in the regular manner 
and are finding them extremely useful. I do hope that 
the government will allow these magazines to come on 
through as I am sure they are of benefit to the war 
effort of both the U. S. A. and the United Kingdom”’. 
The letter further states that hot strip production 
in this plant has been materially assisted by the supply 
of slaps shipped from America. That plant alterations 
are continued even under war conditions is indicated 
by the fact that a finishing stand is being added on 
the hot strip mill. 
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TATISTICS on the 1941-42 National Safety 
Council’s Metals Section safety contest show 
that steel mills held their accident frequency rate 
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even with the previous year at 4.81. In view of the 
large numbers of new employees in the industry, 
this record bespeaks volumes on the fine work ac- 
complished by the plants in breaking in the new 
employees and in carrying on the intensified 
safety drive to conserve man-power. 

In this connection we note that glamour goes 
by the boards with the female replacements. 
Safety rules prescribe shoes with hard toes and 
sensible heels. Permanent waves are covered by 
caps or turbans A ray of hope, however, comes 
from one manufacturer who is streamlining the 
graceless coverall jumper into something a bit 
more feminine. 

ry 


HE second Victory Book Campaign, running from 
January 5th to March 5th, 1948, is attempting 
to collect millions of books for distribution to our armed 
forces. The material desired includes current best 
sellers; popular fiction and non-fiction published since 
1930; adventure, western, detective and mystery fiction; 
humorous books; pocket-sized editions of popular titles; 
and technical books published since 1935. 

Books thus distributed do much to entertain our 
services, and are a great source of information and 
morale. Collection points have been scattered nation- 
wide. Go over your own shelves — but remember, any 
book you give should be in good physical shape and 
one you would really like to keep. 
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B ITUMINOUS coal requirements for 1943 have 

been projected at 600,000,000 tons to carry out 
planned operations and to meet essential civilian 
requirements. This is the greatest quantity the 
mines have ever been asked to produce, and 
represents a considerable increase over the 1942 
production of 560,000,000 tons. Included in the 
requirements are 126,000,000 tons of coal for 
steam and coking in the iron and steel industry. 
Public utilities will require coal for an estimated 
generation of 136 billion kilowatt hours from 
steam-electric plants. Railroad consumption may 
be 10 per cent above 1942, and the conversion 
from fuel oil to coal is expected to raise the con- 
sumption for domestic heating and other uses 
by at least 3,000,000 tons. 
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S 1942 moved to its finish, rowboats plying around 

the lower end of Pittsburgh’s triangle brought ugly 
memories of 1936 with its flood crest of 46.2 ft. Although 
almost ten feet lower than 1936, the crest of December 
30-31 occasioned numerous shut-downs and production 
losses in the plants along the Monongahela, Allegheny, 
Ohio and tributary valleys. Reports from other parts 
of the country also show some shut-downs due to high 
water. Even beyond the actual shut-down periods, 
production was further hindered by wet flues and 
checker chambers after the waters receded. 

The unfortunate alliance of Old Man River with Mr. 
Schickelgruber brought some calls for reprints from 
the Iron and Steel Engineer of December, 1937, on 
“Flood Protection and Rehabilitation”, containing data 
developed following the 1936 flood. 
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Foreman checks hardening temperature by glance at the furnace’s Micromax Controller. 





MAKING MACHINE GUNS 
With Help of Micromax Pyrometers 


The control of temperatures in such 
heat-treating operations as homogeniz- 
ing, normalizing, hardening, cyaniding, 
annealing, tempering, etc., is handled on 
scores of furnaces by Micromax Py- 
rometers in the vast machine-gun works 
of John Inglis Co. Ltd., Toronto. Tens 
of thousands of Colt Browning, Brens 
and Boys guns are leaving the Inglis 
plant, heat-treated by operations such as 
these : 


Cyaniding: Pot furnaces are arranged 
on both sides of a central aisle. Each 
has a Micromax Controller right along- 
side, where the operator can always see 
it. Some of these Controllers are round- 
chart and others strip-chart; some use 
on-off control and others require full- 
Hoating, proportioning Micromax Elec- 
tric Control. In any case, control is 
fully automatic and the Controller’s 
micro-responsiveness and dependability 
help the operator to do a good job, and 
show the foreman its quality. 


Homogenizing or grain-refining: 
Rough-forged gun barrels are heated in 
oil-fired furnaces and quenched in re- 
volving-fixture machines, to refine the 
grain before being Homo-annealed, 
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rough-turned and bored. Furnace oper- 
ators are on the jump, loading the fur- 
nace and the quench machine ; they never 
give a thought to temperature control of 
the furnace. But the foreman has only 
to set the strip-chart Micromax, and it 
faithfully carries out his orders. .. . 
Furnaces for gun-frame forgings dis- 





charge these parts directly into a quench 
tank. Operators thus never see the hot 
forgings, and so have no occasion at all 
for concern about furnace heat; but 
again the Controllers maintain tempera- 
ture as “instructed” by the foreman. 





Foreman and heat-treater consult Round- 
Chart Micromax Controller before changing 
charge in cyaniding pot. 


This ability of a Micromax Pyrom- 
eter to carry on without attention is 
principally due to its automatic and 
semi-automatic self-servicing features. It 
standardizes its own measuring circuit; 
shows a warning if its electric power is 
cut off; signals far in advance of its 
infrequent needs for ink, chart and dry 
batteries. Its record is extremely easy 
to read. 

For information about ranges, models, 
etc., see Catalog N-33A, Micromax 
Thermocouple Pyrometers. or N-33B, 
Micromax Rayotube Pyrometers. 





Micromax Controllers for a huge annealing furnace. 


LEEDS & NORTHRUP COMPANY, 4942 STENTON AVE., PHILA, PA. 





LEEDS & NORTHRUP 


MEASURING INSTRUMENTS - TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 
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STEPPING STONES 
TO VICTORY! 


ACH landing we make, each enemy position we 
capture is a stepping stone toward Victory. 
Each is part of a great chain, leading to Berlin, Rome, 
and Tokio. But remember, the men who tread this 
path need backing from all of us at home. 


For example, strict conservation of batteries is 
vitally important ...and the four simple rules for 
battery care may be compared to stepping stones. 
Follow them to make batteries last. Buy to last and 
save to win. 


THE ELECTRIC STORAGE BATTERY CO., Philadelphia 


The World’s Largest Manufacturers of Storage Batteries for Every Purpose 
Exide Batteries of Canada, Limited, Toronto 
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FIRST STEPPING STONE—Keep adding approved 
water at regular intervals. Most kinds of local water 
are safe in an Exide Battery. Ask us if yours is safe. 


SECOND STEPPING STONE—Keep the top of the 
battery and battery container clean and dry at all 
times. This will assure maximum protection of the 


inner parts. 


THIRD STEPPING STONE—Keep the battery fully 
charged—but avoid excessive overcharge. There's 
always a right way to do any job and a storage 
battery will last longer when charged oat its 
proper voltage. 


FOURTH STEPPING STONE—Keep records of water 
additions, voltage, and gravity readings. Don't trust 
your memory. Write down a complete record of your 
battery's life history. Know what's happening! 


If you wish more detailed information, or have a 
special battery problem, don't hesitate to write to 
Exide. We want you to get the long-life built into 
every Exide Battery. Ask for Booklet Form 1982. 


Exide 


IRONCLAD 
BATTERIES 
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Here's A Grea Desiga 


| THATS DIFFERENT, 


‘ 






DIFFERENT—because the unique 
design of the P-G Steel Grid in- 


sures even heat distribution over 





the entire grid surface. Each part 
of the resistor element is equally 
exposed to air. Heat produced is 
rapidly dissipated and resistor can 
be overloaded without damage or 
developing hot spots. Where 
trouble-free, heavy duty service is 


desired, specify P-G .... . 





‘he Keaibtor you can Insta and Forget 





THE POST-GLOVER ELECTRIC COMPANY 


* ESTABLISHED 1892 « 


221 WEST THIRD STREET, CINCINNATI, OHIO 








2 400 TONS HORIZONTAL EXTRUSION PRESS 


HYDROPRESS . inc. 


ENGINEERS GONTRACTORS 


HYDRAULIC PRESSES - ROLLING MILLS 
PUMPS :- ACCUMULATORS 


570 LEXINGTON AVENUE NEW YORK . F 
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financed project. 


D 0 chasing cable for a governmental 
* 
e 






@ avoid complicated splices and fittings. 






@ order your wire requirements as far in 





Your Okonite representative can tell 
advance as possible, to allow time to you how to simplify installations. 


apply for material allocations from 






e supply us with cutting lengths 
the War Production Board. Consult _ promptly as we cannot start manufac- 






with government engineers to check ture, in most cases, until we have this 







with their requirements before pur- information. 







To Expedite 
Shipment of 


Wires and Cables 






4 Standardization on a few sizes almost 
y 0 N T Z always results in lower cost per foot 


and much quicker delivery. 






» specify cables that are unnecessarily 
complicated. Each operation on a 
cable requires special machines, any 






@ send your order in without specifying 
End Use, conditions of installation, 









one of which may be cause of delay. preference rating, priority authoriza- 
Keep your cable design simple. Con- tion, army, navy or other governmen- 
sult your Okonite representative as tal contract number, if any. This in- 
to how you can do this. formation is necessary in order to se- 






@order short lengths of many sizes. cure permission to manufacture. 








3190 


THE OKONITE COMPANY 
THE OKONITE-CALLENDER CABLE CO., incorporated 
HAZARD INSULATED WIRE WORKS DIVISION 


Executive offices, Passaic, N. J. © Branch offices in principal cities 
Salvage Your Scrap — Buy U. S. War Bonds 
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HOW TO 
SOLVE 


Operating Problems 


with Crnreie . 








ONE OF A SERIES OF SUGGESTIONS TO AID PRODUCTION 


BETWEEN OILINGS, THIS 
OIL FILM MUST PROVIDE 
“BOUNDARY LUBRICATION” 


(ee 


Wl 


Save Production Time Here! 


PROBLEM: That red film of oil you see on the 
journal above is ample—at the time 
the bearing is oiled. But before the next applica- 
tion, the oil will drain off. Just a tissue-thin film 
— boundary lubrication — will remain. If you use 
ordinary mineral oil the film may not stand up. 
Metal-to-metal contacts between journal and bear- 

ing may result. Bearings fail. Im- 

portant machines stop producing. 





A NSWE R-: There is an oil specially made to meet 

this problem. It is called Gargoyle 
Vactra Oil. It has an extremely tenacious, persis- 
tent film that resists wiping action and rupture 
even when a film of microscopic thickness remains. 
Wear, temperature rise and power consumption 
are minimized with an extremely small supply of 
this oil. You are assured dependable operation and 
economy, too. 


SOCONY-VACUUM OIL COMPANY, INC.—Standard Oil of N. Y. Div.» White Star Div. + Lubrite Div. + Chicago Div. 
White Eagle Div.» Wadhams Div.+ Southeastern Div. (Baltimore) » Magnolia Petroleum Co. » General Petroleum Corp. 





CALL IN SOCONY-VACUUM 
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op 1938, the ef ha of eee Mich., 
-alter- draulic relay amplification and can be set 
nator to generate 4,000 kw. (5, 000 kw. maxi- 


placed an order for a De Laval turbe 





mum) from steam at 425 psi. and 720° Fy, to 
| be operated condensing, but with b 





ett 


the Wyandotte City Hospital. This u 






iy 


~ 2,000 kw. generator and with the power sys- 
_ tem of the Michigan Alkali Company. 


r sitive fly-weight governor controls the 
: _ Further abet are 9 i 
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connections for feed heating and for ‘heating 
| tw hi ch cs . 

_. has been in continuous service since January, a 
1940, operates in parallel with an older = 


The turbine is of the impulse type, with 
ample bucket clearances and with provisions _ : 
fo equalize expansion. An accurate and sen- 












































pas 


mission valves through two stages of hy- 


manually or by the remote synchronizing 
device. The entire governor mechanism is 
housed in the turbine base, without exposed 
piping or mechanism. : 
_Constructional details have been designed 
for high pressure, high temperature steam, 
with sp seth of moisture in the low 
The Riteihation includes De Laval con- : 
denser circulating pumps, condensate 
pumps, boi pumps and lubricating 
purifier. A. similar De Laval unit rated at 
kw. has since been ordered. 


82: a request 
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OF TURBINES STEAM, HYDRAULIC; PUMPS CENTRIFUGAL, PROPELLER 
ROTAR SPLACEMENT MOTOR-MOUNTED MIXED-FLOW, CLOGLESS SELF -PRIMING 
CENTRIFUGAL BLOWERS and COMPRESSORS, GEARS WORM. HELICAL; and FLEXIBLE COUPLINGS ‘ 
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Hours Lost Through Acci- 


dents. Reduction of lost-time 
accidents, as everyone knows, 
is an excellent way to increase 
war production. If any appreci- 
able number of such accidents 
results from manual handling of 
materials, the solution may lie 
in power trucking—with a big 
gain in efficiency as a bonus. The 
safe way is also the efficient way. 


| ransportation Job. The 


whole country is admiring the 
way the railroads are handling 
their war-time job. But within 
industry itself, zvside transporta- 
tion is performing comparable 
marvels. Many old plants are 
producing several times their 
former capacity per-square-foot 
and per-work-hour, solely be- 
cause the flow of production and 
materials has so much improved. 
To keep production flowing at 
peak efficiency requires a truck 
power unit that is not subject to 
failure on the job—one whose 
performance is predictable. An- 
other way of saying, “‘alkaline 
batteries.’’ 





re You on Our List? 


Edison’s house publication, 
‘Storage Battery Power,"’ is an 
up-to-the-minute source of au- 
thoritative material- -handling in- 
formation. If you're not on our 
list you can be readily by simply 
sending us your name and bus: 
ness address. 


Edison Storage Battery Division 
Thomas A. Edison, Inc. 


WEST ORANGE, N. J. 
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PEAK POWER 


needed for war 











It is true that all power units in 
material-handling trucks are spe- 
cifically rated. But it’s power deliv- 
ered that wins in war production. 
When the trucks are powered by 
alkaline batteries they stay on the 


job, turn out the work expected of 


them, are not subject to lay-ups for 
repairs. In many war plants, alka- 
line batteries are today working 
much harder than their operators 


INDUSTRY NEEDS THE 


Edison. 














ever expected they would—and are 
standing up admirably under such 
peak demands. 


All this is not something which just 
happened. It is the nature of this 
modern type of power unit. Rug- 
gedness comes from Edison steel- 
construction, its self-preservation 
chemical principle, and its fool- 
proof electrical qualities. 


DEPENDABILITY OF 


Clkaline BATTERIES 


1943 
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| IS 
BILLET 


CHIPPING 
YOUR 


BOTTLENECK 
? 

















Chipping time ratio on this 
81" x 10” billet-of S.A.E. 
1450 Steel was 49 to I. 
Billeteer cleaned light por- 
tion, at right, in Ye time re- 
quired to hand-chip dark 
end, at left. 



















Do you have trouble maintaining an 
adequate force of billet chippers? 
Are they unable to keep up with 
your full billet production? 

If billets jam up in your chipping 
department, you should get the 
facts on the 





This complete billet chipping unit 
answers the “call to production” by 
working 24 hours a day if necessary, 
and asks no quarter! Turns out 
thoroughly cleaned billets in record- 
shattering time (10 to 20 billets 
while the average chipper is doing 
one by hand). All operations under 
finger-tip power control of a single 
operator. 


Billeteers carry a very high priority 
rating. The demand for this machine 
prevents our keeping them in stock 
— so place your order NOW for 
earliest future delivery. 
Send for our descriptive Bro- 
chure. It gives information 


vital to every steel plant engi- 
neerand productionexecutive. 
” 









The Billeteer cutting head 
with 8 or 10 tools makes 
fast work of seams and de- 
fects. It cuts away approxi- 
mately 120 bites a minute. 
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STEEL EQUIPMENT DIVISION 


oN hike), Me) 110 
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The PERFECT SOLUTION 
tothe A-c BRAKE PROBLEM 





The above alternating current, overhead 
traveling crane, arranged for operation 
from the floor, has an EC&M Type WB 
Brake mounted on the hoist-motor shaft. 
The rectifier equipment is mounted on the 
rear of the EC&M, A-c Dynamic Lowering 
Controller shown on the crane-bridge 
walkway at the left of the above illustration. 
(Bulletin 930) 





To hold the trolley stationary when raising 
or lowering a load by this floor-controlled 
crane, another EC&M Type WB Brake is 
applied on the trolley-motor shaft. The 
trolley controller is of the manually- 
operated type, and for this application the 
rectifier is a separately mounted, enclosed 
unit as shown in the illustration to the 
left of this column. 





FOR CRANES, HOISTS and MACHINERY 
The well known EC&M WB Brake for d-c service is now 


available for operation on a-c circuits by the addition of a 
compact rectifier-unit. When used with magnetic control, 
the rectifier equipment is usually combined with the motor 
control panel. 


This is a proven system of braking with several hundred 
already in successful operation. It allows high current for 
fast release, reduced holding current to give fast brake 
setting. And has these advantages:—accurate inching— 
has hand release—solid cast-steel magnet and armature— 
short armature-emovement—thick moulded brake blocks— 


and all the advantages of the top-ranking WB Brake for The propelling drive on this whirler crane 
ee is operated by four a-c motors, one on 

-c applications. ; os 
d-c applic each leg. On each motor is an EC&M Type 
New Bulletin 1006 gives complete facts on EC&M “WB” WB Brake to hold the crane stationary not 
Brakes for a-c motors. Write for a copy today. only when handling loads but to prevent 
movement by wind when the crane is not 


THE ELECTRIC CONTROLLER & MFG. CO. | i*“* 


An EC&M patented Quadruplex, Magnetic 


2700 EAST 79th STREET CLEVELAND, OHIO Controller of the Frequency Relay type is 


used to start, accelerate or stop these 4 















ll ee eee 4 

: motors simultaneously ... as smoothly as 

Please send me Bulletin 1006. { ' ' ee 
a single motor drive. (Bulletin 930) The 
PE RhcbbdeedeKécererndedes WITTTITITITIT TTT TTT TT rectifier equipment for these 4 brakes is 
yunted on the rear of this controller — 

i aia eee eamadiiie : ted on the re . ee 
, a single rectifier handles all 4 brakes. For 


Address 1.0.02. seeeeeeceeeneeccceeeeeceesseeees control using only 2 motors on the bridge 
motion, similar control, but of the EC&M 


Now--BRAKES for A-c g D-c by EC&M patented Duplex type for use with 2 motors 


and 2 brakes, is supplied. 
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JORIN'S = MIAN bbs 


Industrial Insulations 


FOR EVERY TEMPERATURE ... FOR EVERY SERVICE Ja 
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Meet wartime conservation demands with 


Jolhns-Manvillle Imswlations 


me oe 


INSULATION FOR TEMPERATURES TO 1900° F. 


J-M Superex Blocks have long been standard for this 
service. High heat resistance, low thermal conductivity. 
Sizes 3" x 18", 6" x 36" and 12" x 36"; from 1" to 4" thick. 





POWER PLANT INSULATIONS. J-M 85% Magnesia 
has been for many years the most widely used block 
and pipe insulation for temperatures to 600° F. and, 
in combination with Superex, for higher temperatures. 
Maintains high insulating efficiency. Standard block 
sizes 3" x 18", 6" x 36" and 12" x 36"; from 1" to 4" thick. 

















FURNACE INSULATION UP TO 2600° F. J-M Insu- 
lating Brick and Insulating Fire Brick are available 
in 7 types, with temperature limits ranging from 1600° 
F. to 2600° F. All provide light weight, low conductivity. 


Ss Si ocln. oy eas ~ 


FOR STEAM LINES UP TO 700° F. J-M Asbesto-Sponge 
Felted Pipe Insulation is recommended where maximum 
efficiency, high salvage and resistance to abuse are 
essential. For temperatures over 700°, used in combina- 
tion with Superex. It is available in 3-ft. lengths, from 
1" to 3" thick, for standard pipe sizes. 





FOR DETAILS on these materials, 
and on the complete J-M Insula- 
tion line, write for Catalog GI-6A. 
Johns-Manville, 22 East 40th 
Street, New York, N. Y. 
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ON FURNACES FOR 


BILLET HEATING 
ANNEALING 
FORGING 

INGOT HEATING 
HEAT TREATING 
NORMALIZING 


ALY Are You Facing FUEL SHORTAGES? 


| | With Bloom COMBINATION Burners you can change over 
INSTANTLY from gas to oil or from oil to gas without delay, 


without shut-downs, and without changing the heating conditions 
¢>) in your furnace. 
NS 
Do You Want GREATER PRODUCTION? 
Through the application of modern engineering practice, Bloom 


can help you get the most out of your present equipment—or guide 
you in alterations that will increase production. 


\\ Is FUEL CONSERVATION one of your aims? 





Bloom Engineering can help you get the most out of every B.T.U. 
( you put into your furnaces through correctly engineered applica- 
y tions and modern, efficient burners. 


ENGINEERING CO. 


916 BEHAN STREET 
PITTSBURGH, PA. 
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BETTER FINISH 
INCREASED TONNAGE 














The Lewis engineer who calls on 
you will analyze your roll needs 
in detail and recommend the type 
of Lewis Roll which will enable 
you to obtain the best service 
for the particular rolling in both 
quality and production. 


LEWIS 
416 











2 STEEL PRODUCTION 


Steel is the key to war-time production. AMCO Pit Furnaces are 


doing their part by serving the largest steel producers in the United 
States and Canada. Operating reports continually show a substantial 
increase in steel quality, a decrease in chipping costs and a welcome 


reduction in scale loss, fuel expense and maintenance costs. 


Over 160 in active operation and on order; get the facts. 











SPECIALISTS IN SHEE N 
ENGINEERS 
aren.) 


























ELECTROLYTIC and BOND. 
ERIZING TIN PLATE 
EQUIPMENT 














SHELL and SLEEVE LATHE 


Wean equipment is engineered 


to produce high quality products 
at high speed. 


ASSOCIATED COMPANIES 


Lee Wilson Engineering Co. Flinn & Dreffein Co. The Hallden Machine Co. 
CLEVELAND, O. CHICAGO, ILL. THOMASTON, CONN. 
e a e 
The McKay Machine Co The Wellman Smith Owen Engr. The Wean Engineering Co. 
YOUNGSTOWN, O. Corp., Ltd. of Canada, Ltd. 
LONDON, ENGLAND HAMILTON, ONT. 


IDIARY COMPANY. THE BRODEN CONSTRUCTION CO., CLEVELAND, O., Migrs. of Strip and Wire Mill Machinery 
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Che MCKAY MACHINE @Gnpary 


ENGINEERS AND MANUFACTURERS OF SHEET, TIN, AND STRIP MILL EQUIPMENT 
YOUNGSTOWN, OHIO 


NORTH AMERICAN 


AIR-OIL RATIOTROL 












































@ Oil pressure is tied to air pressure in the 
NORTH AMERICAN AIR-OIL RATIOTROL. 
This fundamentally correct pressure principle 
of proportioning fuel oil with the air for 
combustion guarantees greatest combustion 
efficiency. 

One main control valve is installed anywhere 
in the air line supplying any number of burn- 


ers. The burners can be mounted on various 


levels or on opposite sides of the furnace. 

The system is easy to install and easy to 
operate. No complicated adjustments or set- 
tings are necessary. 

The system will provide reduced mainte- 
nance, increased production, more unifarm 
products, better combustion efficiency and re- 
duced “breaking-in” time for new operators. Let 


us mail you the new Ratiotro! Bulletin No. 13-0. 


THE NORTH AMERICAN MANUFACTURING COMPANY 


MANUFACTURERS OF INDUSTRIAL FUEL 


BURNING 


EQUIPMENT FOR GAS on OL 


BRANCH OFFICES with FIELD ENGINEERS in PRINC(PAR CITIES 


CLEVELAND, OHIO’- 
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Pittsburgh Rolls are made 
for every rolling opera- 


tion and every variety of 








mill. 
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Iwith Westinghouse Safety Circuit 
lor D-C Crane Control... 


This Westinghouse patented safety circuit makes crane 
lowering safety completely independent of any possible 
contactor failure. 


WESTINGHOUSE = 
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BRAKE SOLENOID 














RESISTOR 
ARMATURE 


-~_* NO CONTACTOR IN ARMATURE CIRCUIT _| 








































Westinghouse achieves this safety by eliminating all con 
tactors in the armature circuit, thus keeping the armature 
solidly connected across the main line contactors at all times. 
When the solenoid brake is released, dynamic braking action 
automatically takes over. 


HERE’S HOW: 


When lowering, gravity tends to spin the armature. By reversing the 
field in the Westinghouse safety circuit, the armature stays solidly con- 
nected across the line contactors. The motor then acts as a loaded 
generator and a retarding dynamic braking action takes place. Should 
the line contactors (L1, L2), or field reversing contactor (L3) fail, the solen- 
oid brake will set. Consequently, lowering safety is completely inde- 
pendent of possible contactor failure. 










FIELD 








RESISTOR 


L1 —_— 


























ARMATURE 
CONTACTOR IN ARMATURE CIRCUIT 











In conventional circuits, the armature is reversed instead of the field, 
making contactor (L4) necessary in the armature circuit. Should this 
contactor fail while the solenoid brake has been released for lowering, 
the open circuited armature will be free to spin. Since no braking action 
of any sort will then be available, the load may drop. 

Specify Westinghouse “‘Safety Circuit Control’’ for your 
crane—or call your nearest Westinghouse office for complete 
crane control information. Westinghouse Electric & Manu- 
facturing Company, East Pittsburgh, Pa. J-21260 





PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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THAT INVADED NORTH AFRICA! 


SKF Ball and Roller Bearings were not only inside the tanks that punctured the enemy’s 
front lines, but inside vicious seadogs that protected hundreds of troop transports . . . inside 
barges that landed their cargoes of invaders . . . inside guns that quickly silenced resistance 
. . « inside bombers that blasted away opposition . . . inside giant planes that dropped fight- 
ing men like snowflakes from the skies. 
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WHAT HAPPENED in North Africa early 

in November was what the Steel Industry ; 

was working for .. . what every crane, car, oe | Ssenaiee ven 
motor, drive, reeling mill, rolling mill, table 4 OEE 3 
and every &:KF Bearing had been striv- 

ing for ever since America’s freedom was 

first threatened. 


From the very first day the Axis began to 
march, the Steel Industry had been preparing 
for North Africa with equipment that with 
SKF Ball and Roller Bearings met the 
stern challenge of Production. 


SKF will see to it that not only the vital 
moving parts of this equipment, but of the 
guns, tanks, bombers, battleships and other 
weapons the Steel Industry produces will con- 
tinue to “beat the Axis to the draw.” 


SKF INDUSTRIES, INC., PHILA., PENNA. 
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Mathews Engineérs are working with Plant 
Engineers tospeed ‘that day. 

Night and“dy . . . month after month, Mathews 
__Cesvéyers are moving an endless procession of 
a mbs, shells, cartridge cases, and vital plane parts, 
many of them destined to make it warm in Tokio. 


It your production depends on precision movement of 
materials and supplies, a Mathews Time-Coordinated 
Conveyer System is a sure means of speeding operations 
all along the line. A Mathews Engineer will gladly consult 
with you on your problem. 


If you are manufacturing war material, or 
anything vital to the success of the war 
effort, you can get Mathews Conveyers to 
handle that material. Rely as usual on 
your Mathews Engineer. 
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As I write this message I am reminded of the very high honor that 





has been conferred upon me. I am thinking of the long and honorable 
past of this Association and the tremendous part it has played in the de- 
velopment of the iron and steel industry. I am also thinking of the 
traditions that have surrounded this Association from its inception. | 
cannot forget the men who have been presidents of this Association, or 
the many fine things they have contributed. 

With all of these things before me, I again say that I am deeply 
conscious of the very high honor which has been conferred upon me. 
It is my hope to be able to carry on the work of this Association, with 
the help of its members, as it should be during these trying times. | 
pledge that I will devote my energy and experience to the affairs of 
this Association in such a way that when the time comes to pass the 
gavel to my successor, we all will feel that the Association has continued 


to serve our industry in the manner that it should. 
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% Lectromelt furnaces are producing highest quality 
steels in large tonnages. Illustrated is one of the 
75-ton Lectromelt furnaces on alloy steel production 
in a large Eastern plant. Lectromelts are built to give 
long service. Operation is economical and efficient. 
They are available in standard size from 100 ton 
down to 25 pound capacities, in both top charge and 
door charge types. 


Moore Rapip PITTSBURGH LECTROMELT FURNACE CORP. 


PITTSBURGH, PENNA. 


FURNACES The Furnace of Today and Tomorrow 
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Coal Washing - \1S EFFECT ON 


COKE OVEN AND BLAST FURNACE PRACTICE 


at al LRN 2 a 


----. coal washing reduces the ash and sulphur 
content of the coke. giving increased blast furnace 


production from existing furnaces ..... 


by W. 8. McALEER, DISTRICT MANAGER 


The McNally Pittsburg Mfg. Co. 
Pittsburgh, Pennsylvania 
A BY COAL washing we mean the separation and looked at from the viewpoint of the blast furnace oper- 
removal of the heavier specific gravity fractions such ator, because here we add more variables such as quality 
as clay, shale, pyrite, etc., from the lighter fractions or of ore desired, analysis of iron, ete. 
good coal substance of a coal seam. It is not possible to give due consideration to these 
This separation is accomplished commercially in many different conditions, so we will confine our present 
many ways by a wide variety of specially designed discussion to the treatment and use of Pittsburgh seam 
apparatus, most of which use controlled water currents, coal. 
mixtures of heavy density substances with water, or air The Pittsburgh seam of coal is found in southwestern 
to simulate a fluid having a gravity somewhere near Pennsylvania, northern West Virginia and eastern Ohio, 
the gravity at which the separation is to be made. an area of about 5700 square miles. However the portion 
Some of this equipment is designed to cope with of this coal which is suitable for metallurgical use is 
certain specific conditions and a modern coal prepara- found almost entirely in Pennsylvania and has an area 
tion or washing plant generally consists of a wise selec- of about 2100 square miles. This is the most valuable 
tion of apparatus, combined on the basis of experience mineral deposit ever worked and is the source of about 
to form a well integrated process of preparation which one-third of the total coal coked annually in the United 
will give the most uniform product in the most eco- States. 
nomical manner for the minimum practical investment. By a peculiar coincidence, the early workings in this 
When we consider the wide variation in analysis of seam, many of which were within the present limits of 
mined coal, both chemically and from the standpoint of the city of Pittsburgh, produced the best coal in regard 
specific gravity, that occurs from seam to seam, like- to ash and sulphur analyses and coking quality. 
wise from mine to mine in the same seam and to a lesser A large portion of this extremely good coal is now 
extent from place to place in the same mine; we realize depleted and each year we are forced to mine a larger 
that the proper selection of a coal washing equipment amount of poorer quality coal, i.e., of higher ash and 
or a coal washing process can only be made after a sulphur content. Concurrent with this general trend, 
thorough study of the chemical and specific gravity the steel industry is demanding coal of lower and more 
analyses of representative samples. Due consideration uniform ash and sulphur content. The main problem of 
must also be given to the ultimate use of this coal. the mining industry and of the builders of coal prepara- 
All of these factors introduce variables into the prob- tion plants is to meet or economically balance these 
lem which will change radically between different parts divergent trends. 
of our country. The picture is further complicated when This problem is further complicated by present 
economic conditions. Due to high wage rates and a 
Presented before A. 1. S. E. ANNUAL CONVENTION, Pittsburgh, Pennsylvania = ; a es a 
September 22-24, 1942 growing labor shortage, mining men are being forced to 
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Figure 1 Modern metallurgical coal washing plant. 


mechanize large sections of their mines and in many 
cases entire mines are now 100 per cent mechanized. 
Mechanization almost invariably increases the ash and 
sulphur content of the minedcoal and the quality is 
less uniform. 

In order to better understand why mined coal con- 
tains a variable amount of objectionable material and 
lacks uniformity in size and quality, let us consider in 
a general way, the makeup of the Pittsburgh seam. 

This seam itself varies in total thickness from about 
60 in. in some districts to about 108 in. in other districts, 
while in certain localized areas it exceeds 108 in. The 
coal is laid down on a fireclay bottom, which if lifted 
with the coal increases the ash content. This material 
can be removed by a preparation plant, but it readily 
slacks in water, fouls the water system in the washing 
plant and part of it will eventually raise the ash content 
of the very fine coal. 

Above this fireclay is a high sulphur, high ash coal of 
variable thickness whose quality cannot be improved 


appreciably by washing. The thickness of this coal 
varies from about 6 to 10 in. and there is a definite split 
between it and the fireclay. 

Next above the bottom coal and with no definite line 
of demarcation or separation, is the bottom bench. 
This coal varies in thickness from about 20 to 32 in., is 
fairly uniform in quality and can be further improved 
by proper preparation. 

Above the bottom bench are two thin slate bands 
with a thin layer of coal between, having a total thick- 
ness of about 6 in. and generally referred to as “bearing 
in bands.”’ These bands provide a definite separation 
between the bottom bench and the coal above. These 
bands are high in ash and if included in the mined coal 
will generally add as much to the ash content of the 
output as the ash of both the top and bottom bench 
coal. Their effect on sulphur is negligible and the slate 
portion of the band material can be rejected in a wash- 
ing plant and the coal between the bands can be re- 
covered. 

Next above the bearing in bands, is the top bench of 
coal of variable thickness and as a rule this portion of 
the seam increases or decreases in thickness over wider 
limits than any other part of the seam. It is rarely less 
than about 22 in. thick and may be found more than 
50 in. thick. Generally this part of the seam contains 
the best quality coal. In some localities the upper 5 to 
10 in. of this bench is relatively high in phosphorous and 
this portion of the bench shows more variation in 
quality than any other part of the seam. Coal from this 
bench can be improved in quality by proper preparation. 

Above the top bench, there are many variations in 
the seam throughout the district, but in general we find 
drawslate of variable thickness, which is a high ash 
material that can be removed in the preparation plant. 

Above the drawslate, in some sections there is found 
a layer of “wild coal” or “rooster coal,” high in ash 
and sulphur and practically impossible to improve to 
metallurgical grade coal by washing; although in a 
plant of proper design this coal can be largely recovered 
as a steam coal product. 

With such a variation in amounts of diverse materials 
to contend with, it is easy to see why there is often great 
variability in the quality of coal delivered to the coke 
plant and in the analysis and structure of coke received 
by the blast furnace, unless great care is taken in min- 
ing, blending and washing prior to use. 


TABLE | 
PERCENTAGE OF MATERIAL SINKING AT 1.60 SP. GR. 


Size 


Cheer S ii... ... 2. 


No as wierd win “ak 
14 in. x %im............. 
ee Se 


TR, Sy ee ee a a nD 


Mine A Mine B 
Hand Mechanical Hand Mechanical 
1.0 20.0 1.0 15.0 
3.0 10.0 3.0 8.5 
5.0 11.0 5.0 8.0 
7.0 11.0 8.5 8.0 
7.0 11.0 6.0 8.0 
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Until comparatively a few years ago, when all coal 
was mined and loaded by hand, a great deal of super- 
vision and care was exercised underground to see that 
only the good coal was loaded out. The bottom coal was 
left in place, the bearing in bands were carefully rejected 
underground and generally the top coal, drawslate and 
wild coal were left in place. If any or all of these portions 
had to be removed, the miners were extremely careful 
to see that they were taken out in a manner that pre- 
vented their contamination of good coal. 

Furthermore, when hand mining, there were a great 
number of working faces within a given mine, with a 
relatively low production per face. This in itself tended 
to equalize the variation in ash and sulphur of the differ- 
ent faces and resulted in a mine output fairly uniform 
in quality. 

With present methods of mechanical mining the same 
degree of care and selection can no longer be maintained 
underground. 

Because of the large investment in mechanical equip- 
ment and the relatively large output of each mechan- 
ized unit, there will be far fewer working faces in any 
mine for a given daily output. This concentration of 
production alone accounts for non-uniformity in qual- 
ity. The use of this equipment also causes some of the 
bottom coal to be cut and loaded and at times some of 
the fireclay bottom is loaded out, because the bottom 
is not level, but has a rolling or wavy character. Often 
the drawslate is weak and difficult to hold in place and 
some of it may be loaded out with the coal. In localities 
where the seam is thinner it becomes necessary to 
remove the top coal, the drawslate, the wild coal or all 
three of these portions of the seam in order to obtain 
enough height for movement of equipment. As a rule 
this must be done where the total seam thickness is 
less than 80 in. 

Although the mining people use every precaution to 
prevent these undesirable materials from being loaded 
out, nevertheless from time to time more or less of this 
material finds its way into the mine output and the 
result is a higher ash and sulphur content in the coal 
and above all a greater variability in quality. 

Another trend or development adding to this problem 
is the fact that there is a tendency to shoot the coal 
harder, decreasing the amount of lump coal and in- 
creasing the amount of fine coal. This is done to facili- 
tate mechanical loading and it generally results in in- 
creasing the amount of impurities in the increased 
percentage of fine coal. Impurities of this type are the 
most difficult to remove in the preparation plant. 

Two typical illustrations of the increase in impurities 
when going from hand mining to mechanical mining 
are shown in Table I of percentage of material sinking 
at 1.60 specific gravity. This material is all high ash 
and sulphur material and the data is from mines in 
which great care is exercised and whose practice is 
considered extremely good. 

The above data was obtained about two years ago 
when the mines were not being pushed for maximum 
output. Present day operation would probably show an 
average of possibly 2 per cent further increase in refuse 
materials. 

The purpose of a coal washing plant or preparation 
process, then, is to mechanically remove this extraneous 
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material and to produce a metallurgical grade coal of 
uniform quality with the lowest ash and sulphur anal- 
yses consistent with economical recovery. 

In some sections of the Pittsburgh district this can 
be done by making a two product separation, i.e., good 
coal and refuse; in other parts of the district it is neces- 
sary to make a three product separation, i.e., good coal, 
middlings or boiler coil and refuse. Even with plants 
making only two products, it is often advisable and 
always economical to isolate the middle gravity frac- 
tion, crush this fraction and return it to the feed for 
rewashing, or in some cases rewash it in a separate unit. 
This is done because this middle gravity fraction is 
usually made up of laminated strata of good coal with 
boney binders or pyrite streaks. This bone and pyrite 
is set free by crushing, is removed by rewashing and the 
coal values are recovered as metallurgical grade coal. 

Some of this middle gravity material or laminated 
material is found in the two main breasts due to inclu- 
sions of pyrite streaks or lenses, some is in the bearing 
in bands with their included coal and some may be 
found in the bottom and top coal. When a plant is 
designed for a three product separation, less care is 
required in mining and some of the bottom and top coal 
can be loaded out and recovered in the washing plant 
as a steam coal. This lowers mining costs and increases 
mine recovery. 

The following example will show how recovery and 
analysis will vary by following this plan. At a certain 
mine if the coal is washed on the basis of a two product 
separation, for maximum recovery we will obtain a 
product with 5.93 per cent ash and 1.14 per cent sulphur 
and have 94.96 per cent recovery. If we make about 20 
tons per hour of steam coal or 3.8 per cent of the wash- 
ing plant feed, we will have a metallurgical coal with 
5.71 ash and 1.11 sulphur and 91.16 per cent of the feed 


Figure 2 


Coarse coal washing launders. 










































will be of this quality. The total recovery as metallurgi- 
cal coal and steam coal will be 94.96 per cent. 

If we take this same coal and wash at a lower gravity 
making a two product separation to obtain 1.11 per cent 
sulphur, the ash will be 5.65 per cent and total recovery 
will be 93.30 per cent. This shows an added loss of 1.6 
per cent or 8 tons per hour, when washing for lowest 
sulphur results. 

A) modern coal preparation plant in this district 
should have a blending bin of ample capacity so that 
the feed to the coal washer can be equalized and its 
quality made more uniform. The washing equipment 
will give better results with less supervision and the 
equalization of quality will be reflected in the coke 
ovens and blast furnace. 

The effect of blending and washing in reducing vari- 
ability in quality is shown by the following data on ash 
analysis which was carefully obtained while producing 
2.410 cars of cleaned coal, about 12,000 tons. 


Raw coal 
Cleaned 


Before After coal 
bins bins 
Average ash, per cent 10.40 10.20 6.0 
Maximum ash, per cent 24.30 14.0 8.0 
Minimum ash, per cent. 6.70 7.80 5.0 
Probable error 1.58 0.86 0.14 


In some mines, especially those covering a large 
area, a certain amount of blending or equalization is 
accomplished by segregating trips of mines cars from 
the high ash and sulphur, low ash and sulphur and 
medium ash and sulphur working places. These cars are 
then dumped according to a predetermined plan which 
will tend to equalize the ash and sulphur in the run of 
mine output. 


A further aid toward uniformity of product comes in 
layer loading the barges or railroad cars for transit 
between the mine, the preparation plant, the coke plant 
and blast furnace. In addition to layer loading, the use 
of loading booms that can be lowered down into the 
barge or car will reduce segregation which ts another 
source of non-uniformity. 

When washing it is comparatively easy to remove 
coarse refuse materials, i.e., say in the plus 5¢ or 34 in. 
size; but for good quality metallurgical coal it is also 


very necessary to obtain a thorough and efficient re- 
moval of the extraneous material in the minus %% in. 
size, especially in the 34 x 20 mesh or 28 mesh portion. 
This is readily apparent if we consider that a piece of 
refuse in the form of a 1 in. cube represents only one 
piece. If this same piece is broken into cubes 4 in. on 
a side, there will be 512 pieces to remove, each one of 
which is much more difficult to remove than the 1 in. 
cube. Furthermore, each of these small pieces is a 
possible cause of non-uniformity of product and is a 
potential source of coke fracture. Therefore the removal 
of this fine refuse quickly improves coke structure. This 
is borne out by a test in which almost 100,000 tons of 
washed coal were coked. When washing all the coal 
down to 0, the fuel index of the coke was 85. For about 
one week the minus 3% coal was by-passed around the 
plant raw, remixed with the washed plus %% in. coal 
and then coked. The fuel index of the coke dropped to 
70. 

As a general statement, it is of greater importance to 
thoroughly wash the fine coal to obtain maximum 
sulphur reduction. Some of the pyritic sulphur is found 
as small flakes, some breaks into small cubes and in 
general the fine coal will show a better sulphur reduc- 
tion by washing than can be obtained in the coarse coal. 

Irrespective of the size of material, an efficient wash- 
ing plant should be capable of maximum reduction of 
sulphur even in the finest sizes. Although ash materials 
finer than 20 or 28 mesh in the washed coal may not be 
detrimental to coke structure, sulphur in any size is a 
handicap in blast furnace operation. For this reason 
great care should be given to plant design to secure 
maximum sulphur reduction. 

Inasmuch as sulphur is perhaps the most critical 
material occurring in coal so far as the coke plant and 
blast furnace operations are concerned, it might be well 
to consider the forms in which it occurs in coal and the 
degree to which it may be removed. 

Sulphur is found in three forms, pyritic, organic and 
as sulphate. 

In the Pittsburgh seam pyritic sulphur is about 40 
to 45 per cent of the total sulphur and may occur in 
localized streaks, lenses, balls or may be small flakes or 
cubes well distributed throughout the coal seam. A good 
coal washing plant should remove about 50 per cent 
of this material and this is about the only place where 
we can obtain any appreciable reduction in the total 
sulphur. 

Organic sulphur which accounts for about 55 to 60 
per cent of the total sulphur exists as organic com- 


TABLE II 
FURNACE COKE PRODUCED FROM 


Maximum 
Ash, per cent... .. ioe 14.07 
Sulphur, per cent... . arena en 1.18 
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Unwashed coals 


Washed coals 


Minimum Range Maximum Minimum Range 
10.86 3.21 11.04 9.92 1.12 
.82 31 95 45 20 
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pounds rather uniformly distributed throughout the 
coal substances and at the present time there is no 
known method of coal preparation which will reduce 
this form of sulphur. 

When sulphate form of sulphur is found it is usually 
easy to remove and it rarely accounts for as much as 
2 per cent of the total sulphur. 

From this it can be readily seen that it is not possible 
to predict the sulphur in washed coal unless we know 
not only the total sulphur in the raw coal, but also the 
form in which this sulphur is present. Fortunately the 
organic sulphur in Pittsburgh coal is comparatively 
uniform and variations in total sulphur content gener- 
ally indicate an increased or decreased amount of 
pyritic sulphur. For this reason we are usually able to 
obtain a greater percentage reduction of total sulphur 
as the percentage of total sulphur in the raw coal in- 
creases and conversely why coals inherently low in total 
sulphur show less improvement in washing. 

As a rule the reduction of ash and sulphur by washing 
are related and it is not economically possible to con- 
centrate on sulphur reduction by itself. 

Washed coal produced by a well designed plant will 
give the coke plant operator a uniform material of as 
low ash and sulphur analysis as can be obtained from a 
particular raw coal without excessive bank loss. 

The greatest benefit obtained in the by-product coke 
plant is uniformity of coke analysis. A fifteen day test 
at the Clairton plant of the Carnegie Illinois Steel 
Corporation on coke made from the same coal washed 
and unwashed illustrates this greater uniformity 
(Table II). 

The next benefit is probably the improvement in coke 
structure and the greater yield of blast furnace coke. 
H. W. Seyler shows that the yield of blast furnace coke 
plus 114 in. size was increased from 60 per cent when 
using raw coal to 62 per cent when using washed coal. 
R. W. Campbell states that there was an increase of 
1 per cent in the blast furnace coke, when using washed 
coal and that while the percentage of coke retained on 
a 4 in. screen was slightly less for washed coal coke, the 
total retained on a 2 in. screen increased from 56.5 per 
cent (unwashed coal coke) to 69.2 per cent (washed 
coal coke). 

According to Seyler the fuel index of the coke was 
raised from 80 for unwashed coal coke to 91 for washed 
coal coke. Campbell’s work showed that on his coals, 
washing raised the physical fuel value from 26.17 to 
36.93. 

Because of sulphur reduction in the washed coal there 
is a decrease in the amount of hydrogen sulphide pro- 
duced in coking and this reduces the cost of gas puri- 
fication. Seyler shows this reduction to be about 20 
per cent and his comparisons are on unwashed coal with 
8.62 ash and 1.11 per cent sulphur and washed coal with 
7.33 per cent and .99 sulphur. As these analyses spread 
on other coals there is ample reason to believe the sav- 
ings and benefits will be greater. 

There is probably another source of benefit to the 
by-product plant operator and that is an increase in 
the yield of by-products due to the fact that by reduc- 
ing the ash and sulphur content in the washed coal, the 
percentage of volatile matter automatically increases. 
Campbell has shown that when washing a coal contain- 
ing 9.72 per cent ash and 1.20 per cent sulphur to one 
containing 6.44 per cent ash and 1.06 per cent sulphur 






















































Figure 3 Fine coal washing launders. 


the percentage of volatile matter increased from 34.39 
to 36.14 per cent. It is not easy to determine whether 
or not any practical advantage can be taken of this 
increase in volatile matter because several other factors 
tend to nullify this gain. It would be necessary to run 
a full scale by-product test to determine this point, 
which to the writer’s knowledge has not as yet been 
done. The factors which obscure or nullify this apparent 
source of benefit are the added moisture in the coal as 
charged and the lowering of bulk density that accom- 
panies an increased moisture content. 

The benefits obtained by coal washing probably show 
to the best advantage and profit in blast furnace opera- 
tion. This is borne out by full scale blast furnace tests 
which have been conducted in the past few years on 
washed coal coke and on unwashed coal coke and also 
by some current blast furnace operations. 

It is not possible to make direct comparisons between 
blast furnaces nor to forecast the probable benefits to 
one furnace from data obtained on another furnace 
operation, because although the quality of coke may 
be the same, certain other variables are introduced such 
as the quality and type of ore, quality of iron produced, 
etc. 

However we can analyze the probable results and 


Figure 4 Centrifugal dryers for fine coal dewatering. 














predict possible benefits and economies. If the ash and 
sulphur of the coke are held reasonably consistent and 
uniform, the blast furnace operator can reduce the 
amount of stone in his charge because he no longer has 
to provide for the peaks of high sulphur. This in itself 
will reduce coke consumption as well as reduce the 
amount of flux required and the slag volume will also 
be reduced. This reduction will permit the use of more 
ore and so increase pig iron output. The increase in the 
physical values of washed coal coke will be reflected 
principally in the manner in which the burden is carried 
in the furnace and this in turn will permit lower blast 
pressures and consequent power saving or will allow 
for an increased blowing rate and increased output. 


Again referring to Seyler we find that the average 
operation of five different plants when changed over 
from coke made from unwashed coal to coke made from 
washed coal showed: 


Coke consumption reduced 5 to 8 per cent 
Flux reduced 5 to 10 per cent 
Slag volume reduced. . 7 to 12 per cent 
Blast pressure reduced... .. . 5 to 8 per cent 
Pig iron production increased . ....0to 8 per cent 


When we consider that ab.ve benefits were obtained 
by reducing the ash in the coal from 8.62 per cent in the 
raw coal to 7.33 per cent in the washed coal with cor- 
responding sulphurs of 1.11 and .99 per cent, we know 
that the benefits accruing from improving dirtier coals 
will be appreciably greater. 


Among some of the coke plant and blast furnace 
operators there is a rough rule of thumb for every 1 
per cent reduction in coke ash (above a base ash of 
8 per cent) there is an increase in blast furnace produc- 
tion of about 5 per cent. The experience cited by Seyler 
seems to bear this out. 


Studies made on coals now mined in the Pittsburgh 
district and ultimately used for blast furnace coke 
indicate that large savings are available in the cost of 
pig iron and that an increase in pig iron production 
can be had in present plants that may be as high as 
15 to 20 per cent, by simply improving the preparation 
of coal used in making blast furnace coke. Furthermore, 
in certain cases where companies are being forced to 
mine a greater quantity of inherently higher ash and 
sulphur coal, unless the best preparation is used, there 
is a grave possibility that the blast furnaces will not 
be able to maintain their present rate of production. 


This increased production can be obtained quickly 
and for a very nominal capital outlay, by the installa- 
tion of well designed coal preparation plants, containing 
efficient washing equipment capable of obtaining the 
maximum cleaning of the finer coal and in particular 
the maximum removal of fine sulphur. 


Such a program would take full advantage of the 
capabilities of present coke oven and blast furnace 
installations. To obtain equivalent increased pig iron 
production based on construction of new blast furnaces, 
coke plants and auxiliaries will require far greater 
capital investment, increased production costs, will re- 
quire greater time and consume more of our vital war 
materials. 
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DISCUSSION 


PRESENTED BY 


W. T. BROWN, Research Engineer, Jones and 
Laughlin Steel Corporation, Pittsburgh, Penn- 
sylvania. 

G. V. WOODY, Allis-Chalmers Manufacturing 
Company, Pittsburgh, Pennsylvania. 

F. M. BECKER, United States Steel Corporation 
of Delaware, Pittsburgh, Pennsylvania. 

T. C. CAMPBELL, District Editor, Iron Age, 
Pittsburgh, Pennsylvania. 

W. S. McALEER, District Manager, The McNally 
Pittsburg Manufacturing Company, Pittsburgh, 
Pennsylvania. 


W. T. BROWN: Mr. McAleer has presented a very 
excellent and timely paper. The whole Pittsburgh coal 
seam in Fayette and Washington Counties is rapidly 
being depleted and we are going to have to go to Greene 
County, Morgantown and Fairmont district for our 
Pittsburgh seam coking coal. The coal in Washington 
and Fayette Counties runs about .8 per cent organic 
sulphur, but when we get into Greene County, it con- 
tains about 1 per cent organic sulphur and as we go 
farther south into the Fairmont district, it is about 
1.20 per cent organic sulphur and the pyritic sulphur is 
higher. We have had quite a little experience with the 
Greene Couny coal, where we find everything wrong 
in the mines — rolls, horsebacks, boney coal and every- 
hing else that makes bad coal. The sulphur content 
runs up over 3 per cent, and with mechanical loading 
you get a great deal more ash, as well as high sulphur in 
the coal you mine. Greene County coal must be cleaned 
in order to make it suitable for by-product use. 

We found that the high ash in the mechanically 
loaded coal seems to go with the lump sizes. If you clean 
the lump sizes, you reduce the ash but there is practi- 
cally no reduction in the sulphur. The suphur seems to 
follow the fine sizes. By washing the fine sizes, you get 
about 35 per cent reduction in sulphur. 

What is the advantage of cleaning coal? A high ash 
coke means less fixed carbon in the fuel for blast fur- 
naces and more slag volume, which in turn means more 
coke per ton of iron and less iron production. High 
sulphur means irregular blast furnace operation, high 
slag volume, high sulphur iron, high coke per ton of 
iron and lower iron production. I believe that the coal 
cleaning plants not only will reduce the ash and sulphur 
but smooth out the irregularities and give you a better 
blast furnace coke, so that we can increase iron produc- 
tion in all the blast furnaces using this Pittsburgh seam 
and other coals. 

G. V. WoopDy: The idea of cleaning metallurgical 
coal is of course not particularly new and it has been 
the “theme song” of many of us, interested in coal 
cleaning, for a number of years. Several plants of course 
have been installed but, in general, we are glad to see 
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that the steel industry, who, perhaps, did not as a 
whole give this matter too much thought, seem to be 
giving it more attention. I think that Mr. McAleer 
made the statement that the uniformity of a cleaned or 
washed product, caused by the thorough mixing which 
it obtains in a cleaning plant, is one of the very im- 
portant advantages to be derived. We do not mean to 
say, however, that it is the only important advantage 
of cleaning. I think Mr. McAleer covered the situation 
in a very thorough and excellent manner. 

F. M. BECKER: The changes which have taken place 
in sources as well as mining methods, as pointed out by 
Mr. McAleer, have resulted in progressive degradation 
in the chemical properties of coal for metallurgical 
purposes in the Pittsburgh district. Furthermore, ac- 
cording to forecasts, this trend will continue in the 
future. In general, coal quality degradation, in the past, 
has manifested itself by continuous increases in ash and 
sulphur content — although it is believed that the most 
pronounced adverse effect has been found from the 
disproportionally greater variability in coal quality re- 
sulting from the use of facilities to increase mine output. 

With the use of mechanical facilities for loading coal 
in the mine, it is impossible to segregate the extraneous 
material which causes high and variable ash content if 
mine production rates are to be maintained. The lack of 
uniformity in the coal is to a large degree dependent on 
the extent of such inclusions and is directly proportional 
to the magnitude in which isolated quantities of high 
and low ash materials are present. If such coal is car- 
bonized without further processing, it is to be expected 
that the regularity in chemistry of the coke will be 
similarly affected. 

It has been found that the inclusion of slate particles 
above a certain minimum in coal form the nuclei for 
cross-fractures in coke. Accordingly, varying quantities 
of such materials will adversely affect the yield of fur- 
nace size coke, particularly when the coal is not finely 
pulverized prior to coking. 

Variations in ash and sulphur together with associated 
differences in carbon content, adversely affect the value 
of coke as a metallurgical fuel by producing continuous 
changes within the blast furnace. Such changes can only 
be compensated for by alterations in furnace burdening, 
and since the frequency and severity of variations in 
sulphur, ash and calorific content of the coke cannot be 
adequately anticipated, it is difficult to maintain opti- 
mum production of pig iron to mect quality specifica- 
tions. 

Insofar as has been determined, the inherent ash 
content of Pittsburgh seam coal has been found to 
remain constant within reasonable limits. This is sub- 
stantiated by the results obtained at various washing 
plants which show that the ash content of the overall 
washed Pittsburgh seam coal is approximately the same, 
irrespective of the mine location operated, in coal from 
this general source. Sulphur content, conversely, varies 
to a far greater extent, and comparatively wide varia- 
tions have been experienced within small areas. Un- 
fortunately, however, the variation in sulphur content 
is caused by an inherent quality which is characteristic 
of a definite location, and the extent to which sulphur 
can be removed or otherwise reduced by washing is 
dependent on the quantity as well as physical form of 
sulphur which exists in the coal as iron pyrites. 
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Adequate evidence is now available to indicate that 
the principal objective to be attained towards improving 
coke required for metallurgical purposes can be achieved 
by effecting a greater degree of uniformity in its phys- 
ical and chemical characteristics. In most cases, this 
can be most readily accomplished by washing. 

T. C. CAMPBELL: I would like to put up three 
things to Mr. McAleer. First, will he agree that, with 
the draft and increased war production jobs which pay 
miners more money, the actual output per man of min- 
ing since the war began has dropped somewhere around 
15 per cent for various reasons, including necessity to 
hire youths and older men, payday, holidays, and a 
few other things? Second, does he think that mechanical 
mining or mechanical loading in the districts covered 
by his talk will increase to some extent, and for that 
reason require more washing? 

I would like to ask him also if he thinks the lack of 
such methods where indicated is not conducive to the 
best war effort, since we have to increase pig iron out- 
put. I would like to have Mr. McAleer say a few words 
on how washing equipment and washing techniques 
would produce more pig iron in the smallest space of 
time. 

Another point, perhaps we should look into a future 
a little, as the last speaker said, to the degradation 
taking place in some western Pennsylvania coking coal. 
In the Pittsburgh district alone, in the case of one of 
the largest steel companies, after they have gone beyond 
80 per cent of ingot capacity, the other 15 per cent is 
dependent entirely on the beehive coke supply, which 
is now being affected by the draft, other war jobs, 
truck strikes, and so forth. 

During 1943, any increased output of pig iron in the 
Pittsburgh area due to new blast furnaces coming in 
will depend a great deal upon the type of coking coal 
for beehive plants which we get from the western 
Pennsylvania regions, which I understand is being 
rapidly depleted. Beehive plants have to go farther for 
their coking coal, the whole result being that if, as this 
paper presented it, coal washing is so effective that it 
can increase the production of pig iron by 15 per cent, 
then I think washing coal is the only answer to the 
present situation. You gentlemen probably know quite 
well enough what is going to happen to steel operations 
by next February or March if we don’t get more 
metallics and it doesn’t make a bit of difference whether 
they are in the form of pig iron or scrap. 

W.S. MCALEER: I would like to answer the gentle- 
man as far as I can. There is no question but that the 
mechanization of mines is going forward by leaps and 
bounds and I think probably the limiting factor on that 
is the mining companies’ ability to obtain the mechan- 
ical equipment. That is being forced by costs and by 
labor shortages and other things. 

As far as the steel companies are concerned, and the 
increase in pig iron production due to washing coal, 
that is something about which it is hard to make a 
broad statement. That will vary from company to 
company, depending upon their location, their mines 
and the type of coal they are now producing, and the 
way they are producing it. But I do know that it is a 
fact, from some of the coals we have studied, that some 
of the companies can well anticipate at least a 15 per 
cent increase in pig production by washing coal. 
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SHARON, PENNSYLVANIA 


A PRODUCTION of materials of war have imposed 
unusual requirements on all American industries. Many 
of the materials necessary for this endeavor are also 
required in large quantities for normal domestic peace- 
time usage. Thus the pyramiding of requirements has 
resulted in shortages of many critical materials neces- 
sary for the successful production of the war. 

Transformer equipments are necessary for the ex- 
pansion and maintenance of production facilities be- 
cause the transformer forms a necessary link in the 
transmission of electrical energy for the production of 
steel, aluminum, magnesium, and other necessary ma- 
terials, as well as the processing of these materials into 
finished products. It is essential, therefore, that the 
transformers required for these purposes be built with 
the minimum possible usage of critical materials. The 
principal materials used in the construction of trans- 
formers are steel, copper, oil, and solid insulation. Steel 
and copper are at present very scarce and oil is rapidly 
becoming so. 

The writer’s company has recently completed some 
major developments which permit the construction of 
transformers with one-fourth to one-third less material 
than was formerly required. These developments are 
available now for contributing to the war effort; they 
have already saved about 1000 tons of copper and 4000 
tons of steel since the start of the war. This paper 
describes some of these developments. 


Presented before A. 1. S. E. ANNUAL CONVENTION, Pittsburgh, Pennsylvania 
September 22 - 24, 1942 
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Silicon steel was introduced into the manufacture of 
transformers in 1904. It marked the largest single im- 
provement made in transformer construction and _ it 
opened a new field of research for the steel manufac- 
turers. Great improvement in the quality of silicon steel 
was made as the mills developed the technique of 
melting, rolling, annealing, and the control of impuri- 
ties. In the intervening years, a reduction in the core 
loss to one-fourth of its original value has been made, 
as indicated in Figure 1. 


As the quality of the steel was improved, trans- 
former designers were able to work it at higher induc- 
tions to obtain given losses and the result was a reduc- 
tion in the size and cost of the transformers. 


Superimposed on Figure 1 is a portion of a cost curve 
illustrating the improvement in costs of the core and 
coils of a 5 kva, 2400 volt transformer. It will be noted 
that the cost of the active material in the transformer 
was reduced roughly in proportion to the reduction in 
core loss until 1931. At that time a sharp flattening-out 
tendency of the cost curve was noticed. Analysis re- 
vealed that this was due to the fact that while the core 
loss of the steel was being improved, no improvement 
was made in the permeability or flux-carrying capacity 
of the steel. The point was finally reached where the 
exciting current of the transformer was determining the 
amount of material required. It became evident, there- 
fore, that without improvement in permeability, further 
reductions in core loss would have little or no effect in 
reducing the material required or cost of transformers. 
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Research work was then directed towards the devel- 
opment of electrical steels in which the permeability 
and core loss were simultaneously improved. Experi- 
ments with single crystals of silicon steel indicated that 
they had unusual magnetic properties. Such crystals are 
cubic in form and they have high permeability when 
magnetized along the cube edges. This indicated the 
possibility of an orientation of crystals in sheet form 
which would maintain these properties; that is, it might 
align the magnetic domains and crystals in the sheet 
in a uniform pattern in contrast with the random 
arrangement in hot rolled silicon steel. From this work, 
“Hipersil” steel was developed. It is a high-permeability 
silicon steel having its crystals oriented in the direction 
of rolling and as a result having much lower core loss 
than previously used silicon steels. This desirable result 
was accomplished by developing an entirely new tech- 
nique of rolling and heat treating in which the impuri- 
ties in the steel as well as the processing cycles are 
rigidly controlled. 

The opportunities for saving material in constructing 
transformers are apparent when magnetic steel with 
greatly improved quality is used. The new magnetic 
steel can carry up to one-third more magnetic flux in 
the finished transformer core without exceeding estab- 
lished efficiency levels, and it is applicable to all types 
of transformer apparatus from the smallest current 
transformer to the largest power transformer. By oper- 
ating at higher induction the core section can be pro- 
portionately reduced in area, requiring less steel for the 





















core. And then, with a smaller core section, shorter 
copper turns are required, making a corresponding 
reduction in the amount of copper in the coils. Finally, 
smaller and lighter frames, fittings, and tanks are nec- 
essary for the smaller core and coil units, thus saving 
oil and structural steel plate. 

Transformer design is complex in nature because 
there are several degrees of freedom for a given per- 
formance. The size and length of the core can be varied 
over a relatively wide range as the cross section of the 
copper coils and the number of turns are varied. The 
designer strives to obtain the most efficient and eco- 
nomical physical proportions. For this reason, the ratio 
of copper to steel varies throughout the range of sizes; 
the reduction in weight of materials through the appli- 
cation of “Hipersil” steel also varies. The overall aver- 
age saving in weight has been in excess of 20 per cent, 
Some examples of the saving in copper, magnetic steel. 
and total materials is shown in the chart, Figure 2. 
It is interesting to note that in the case of the 36,000 
kva transformer, the total weight was reduced from 
303,000 pounds to 266,800 pounds, thus saving 36,200 
pounds of critical material. 

It is also of interest to compare the saving in weight 
effected by recent improvements in silicon steel with 
those made in the past. Figure 3 shows the reduction 
in total weight of distribution transformers plotted 
against the years of manufacture. Reference should be 
made to Figure 1 to show the quality of the steel used. 
The up-rating of electrical equipment as a_ step 
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Figure 1 Historic record of improvement in core loss 
of silicon steel. 


Figure 2 Examples of saving in weight in copper, silicon 
steel, and total material in transformers by using 
hipersil steel cores. 
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towards conserving critical material is a problem of 
national importance. It is essential that existing equip- 
ment be overloaded as much as possible and still main- 
tain safety against burnout or failure. Design and in- 
stallation of new equipment should be made with due 
regard to the maximum capability of the apparatus. 

So far as transformer apparatus is concerned, a great 
deal can be accomplished due to the fact that trans- 
formers inherently have a large thermal or overload 
capacity. The maximum output of a transformer at any 
time is limited solely by the temperature of the copper 
or the vital insulation surrounding the copper. The life 
of the insulation depends upon the temperature to 
which it is exposed and the length of the exposure. See 
Table I. The upper limit of Class A insulation for con- 
tinuous operation was established at 105 C by the 
A. L. E. E. Since both time and temperature are factors 
influencing life, higher temperatures are permissible for 
shorter periods of time. Since service conditions seldom 
involve continuous operation at loads and ambient 
temperatures which establish maximum temperature 
limits for the insulation, latent capacity is practically 
always available. 

The Transformer Subcommittee of the A. I. E. E., 
recognizing the above facts, have established tentative 
guides for operating transformers at greater-than- 
normal load with some sacrifice of life expectancy. 
(Guides for Loading Transformers and Regulators 
A. I. KE. E. Transformer Subcommittee Report — Sep- 
tember, 1942.) Table I shows the recommendations for 
power transformers. It should be recognized that such 
general rules are limited by old apparatus having re- 
duced margins of safety. 

The difficulty in utilizing all the overload capacity of 
transformers in the past has been to exercise the proper 
control to prevent damage from excessive loading. Such 
overloading can be accurately controlled on new appa- 
ratus by the installation of a thermal relay calibrated 
to follow the copper temperature of the transformer 
winding. (Loading Transformers by Copper Tempera- 
ture — Putman and Dann A. I. E. E. Technical Paper 
38-122.) A simple and reliable relay, the type TRC, 
of the bimetallic type has been developed for this pur- 
pose. It is mounted inside the transformer case and it 
obtains its temperature response from the hottest oil 


and from a current proportional to the winding current 
circulated through the bimetallic element. By this 
means, the time-constant or temperature-time char- 
acteristic of the relay is made to assume the same form 
as that of the transformer itself for intervals beyond the 
inherent transient period of the relay. The relay then 
automatically takes into account all the factors which 
influence transformer temperature and accurately inte- 
grates them. In accordance with the transformer capac- 
ity, it permits comparatively high overloads for a short 
time and lesser overloads for a longer time. 

A schematic diagram of the relay is shown in Figure 
4. Current from the winding lead passes via the current 
transformer through the bimetal element. This current 
heats the bimetal and, in conjunction with the hot oil, 
causes it to deflect upwards. When the maximum safe 
operating temperature is reached, the first latch is re- 
leased which gives a warning signal that the trans- 
former is being overloaded. If the warning is not heeded 
and the load continues to increase, the second latch 
operates to disconnect the transformer from the line 
under the burnout temperature and prevent apparatus 
failure. The relay serves a dual function. It is an auto- 
matic guide for operation and a protective relay. 

Most electrical loads are fluctuating in character; 
that is, there are peaks and valleys in the load curve. 
This is especially true of domestic and most central 
station loads. A typical domestic load cycle is shown in 
Figure 5. For such types of service, loading by copper 
temperature is ideally suited. The full capacity of the 
transformers can be utilized without hazard to service 
or equipment, whereas other systems of operation re- 
quire high safety factors or elaborate control to prevent 
damage from overload. 

When loading by copper temperature is employed, 
smaller transformers can be installed for a given peak 
load. This principal was first applied to CSP distribu- 
tion transformers, where the next smaller size was ap- 
plied in many cases with consequent saving in material. 
The TRC relay can be applied to new power trans- 
formers to equip them for similar operation with a 
degree of benefits depending upon the character of the 
load. As an example, consider the load chart, Figure 5. 
At least 3750 kva transformer would normally be ap- 
plied, whereas a 3000 kva transformers equipped for 


TABLE | 
SHORT TIME EMERGENCY OVERLOADS 
TRANSFORMERS RATED ABOVE 500 KVA 


Times rating 


Duration, Following full load 
hours 
S.C. ond WW. C. Forced air 
l 1.9 1.6 
5” 1.7 1.45 
I 1.5 1.35 
8 1.30 1.25 
24 1.25 1.15 





Times rating 


Following no load Hot spot 
thermometer* 
S. C. and W. C. Forced air degree C 
2.0 1.8 137 
2.0 1.6 130 
1.7 1.4 125 
1.45 1.25 120 
1.25 1.15 110 


Temperature and time values represent a sacrifice of life of not more than one per cent for each emergency operation. 


IRON AND STEEL ENGINEER, JANUARY, 1943 





Aeidien 


i eee 


So aM ls. . 


A PUR MED tes 


Naina 0 Bot» 


Aeteadiin tata BP 


Lanna lita k Ns aie i ie aleiallaRlb nab satin 


oA Soe A FORE te Ss te. 


5 La Dits bd 


Ghia 





en eee 


AeA ie Di hte hae a dl on. 


Fi Nada Bw s 


Bn restb liken 























COLE EEE 
300 - + a —+—__—_+ ~+—+ a ae + 
= iz | | | 
oO 275+—+++"4 4 } 4 4 4 4 fe -t—-4 st 4 
oO | | 
< 250 bi dhed at Ee SSE Ee eee 
3 
= 2237+ + + + + + + + + + + —+ + —+— 
Z 
. 200-—+ 1 1 4 4 4 } } } } + 4 + + 
— | } 
> 
Oo 175 -——+ 4 | a | + 4 + + | a | + + 
WwW | | 
4 150 ———— +——_+} + +_—__+—_1 + + + + +— 
125 +e +-- 4 
100 
1905 i910 1915 1920 1925 1930 1935 1940 
YEARS 


Figure 3 — Historic record of reduction in total weight of 
material in distribution transformers. 


Figure 4 — Schematic diagram of TRC thermay relay. 
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Figure 5 — Load cycle chart for distribution circuit. 
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loading by copper temperature has sufficient capacity 
to carry the load. The smaller transformer would re- 
quire 17 per cent less steel and 15 per cent less copper, 
a saving in critical material of 5250 pounds. In addition, 
when new installations of this size are required, auto- 
matic unit substations or CSP power transformers can 
be employed, effecting a further large saving in space 
and structural materials for the substation. 

When a transformer winding carries current, heat is 
generated in it and raises its temperature. This heat is 
conducted through the insulation on the conductors to 
the oil and by convection from the oil to the radiators. 
In self-cooled transformers, thermosiphon action causes 
the oil to flow through external radiators and the heat 
is carried off by the surrounding air. The heat is dissi- 
pated both by direct radiation and by convection. 

It is a well known fact that a film of air is absorbed 
on the surface of metal radiators and this film of air 
retards the flow of heat from the radiators. If air is 
forced over the radiators by means of a fan at high 
velocity, the film of air on the surface is partially 
scoured off by the turbulent action of the air and the 
rate of heat transfer is increased. In other words, when 
air is blown across the radiators of a transformer, the 
heat efficiency is increased and the load that can be 
carried for a given temperature rise is increased. This 
increase of load is from one-fourth to one-third, de- 
pending upon the size of the transformer. 

The action that takes place in transferring the heat 
from the conductors to the oil inside the transformer is 
analogous to transferring the heat from the radiator to 
the air. As heat is transferred from the coils to the oil, 
the oil becomes hot and rises through the coil ducts. 
Due to the viscosity of the oil, the speed at which it 
flows as a result of this action is quite slow and conse- 
quently a relatively thick film of oil adheres to the coil 
surfaces and retards the flow of heat from the coils. For 
this reason, the temperature gradient between copper 
and oil is consumed largely in the oil film, approximately 
80 per cent of the temperature drop being in the oil 
film. Forcing the oil through the coil ducts at high 
speed removes most of this film and greatly reduces the 
temperature gradient between copper and oil. For ex- 
ample, the total temperature gradient can be reduced 
by one-half by forcing the oil through the ducts, thus 
allowing the transformer to carry a greater load for a 
given temperature rise. It is common in power trans- 
former design to use gradients of 10 C or more. Thus a 
reduction in gradient of 5 C or more is effected. 

There is another factor which works in favor of forced- 
oil cooling. The maximum hottest-spot temperature in 
the transformer limits the load that a given transformer 
can carry. With normal thermosiphon flow, the differ- 
ence in temperature head between the top and bottom 
of large transformers is 15 to 20 C. By force-circulating 
the oil, this difference in temperature is reduced to one 
or two degrees. Furthermore, the hottest temperature 
is in the coil under the spacing ducts. Decreasing the 
surface gradient of the coil means that the heat gener- 
ated in blanketed sections has a shorter length to flow 
and the hottest temperature is thereby reduced to a 
matter of two or three degrees above the average copper 
temperature. All of this means that more load can be 
carried without exceeding the hottest-spot temperature. 
On large transformers, forced-oil circulation increases 


39 


























‘ ‘ , 




















a? wa XL J . 4 




















PUMP So So Ooo SoS 








Figure 6 —- Diagram of cooling system of forced-cooled 
power transformer. 


Figure 7 Diagram of cooling system for triple rated 
(self-cooled, forced-air-circulated, forced-oil-cooled) 
power transformers. - 


the output capacity of a transformer approximately 
one-third and, as pointed out above, forced-air cooling 
also increases the rating one-fourth to one-third. Com- 
bining these two methods of cooling, the capacity of a 
transformer can be increased approximately two-thirds 
of its base or self-cooled rating. 

To apply forced-oil cooling to power transformers, 
only slight modifications of construction are required. 
The core and coils are of the shell form of construction 
with normal insulation and bracing. Baffles are required 
to direct the oil flow through the coil ducts and with 
sufficient leakage to carry off the losses in the iron core. 
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In addition, oil flow through the coil sections is balanced 
in proportion to the losses or heat generated in the 
various sections. 

There are two types of designs available. For base- 
load stations simple forced-cooled transformers are ap- 
plicable. The construction of this type of transformer is 
shown schematically in Figure 6. Here oil is forced 
through dual coolers by two independent pumps and 
thence through the coils. The coolers may be of either 
the forced-air or oil-to-water type. This transformer 
has no self-cooled rating but, depending upon the load, 
one or both pumps must run at all times. Protective 
relays are provided to turn the fans on and off, sound 
an alarm in case of pump stoppage, and protect the 
winding from burnout due to overload or equipment 
failure. This type of construction represents the maxi- 
mum possible saving in copper, steel, and oil for a given 
output. Compared to a self-cooled transformer of equal 
rating, a reduction of as much as 45 per cent in weight 
of material can be made. 

The second type of transformer is triple rated and is 
suitable for more widespread application where large 
amounts of power are required now but normal require- 
ments are less. These transformers have a self-cooled, 
an air-blast, and a forced-oil-circulation rating. Take 
as an example a transformer with a self-cooled rating 
of 15,000 kva. By forced-air circulation across the 
radiators, the load can be increased to 20,000 kva; by 
pumping oil through the coils and external radiators in 
addition, the load can be increased to 25,000 kva. A 


Figure 8 Photograph of 16,667 kva triple rated trans- 
former showing arrangement of cooling system. 
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diagram of the cooling system is shown in Figure 7 and 
a photograph of a 16,667 kva unit is shown in Figure 8. 
This type of transformer is similarly protected from 
overload burnout by thermal relays. The fans for forced- 
air circulation are turned on and off by means of a 
thermostat operating on oil temperature. The pumps are 
turned on and off by means of a thermal relay operating 
on winding temperature. The circulating and protective 
equipment is of proved reliability. 

As can be seen, the forced-cooled triple-rated trans- 
former provides enormous overload capacity above the 
self-cooled rating for emergency condition or for ex- 
tended periods, without decreasing the operating reli- 
ability. In addition, such a forced-cooled triple-rated 
transformer can be built with 30 per cent less copper 
and silicon steel, 28 per cent less structural steel and 
26 per cent less oil than a self-cooled transformer of 
equivalent maximum rating. For example, 68,100 
pounds of material are saved in building a 21,000 
28,000/35,000 kva transformer, with only an increase in 
loss at maximum rating from 195 to 268 kw as com- 
pared with a self-cooled transformer. 

In recent years many innovations have been intro- 
duced into transformer design and construction directed 
towards obtaining more economical transmission and 
use of electrical energy, greater apparatus reliability, 
and lower maintenance cost. The three developments 
described above contribute largely towards achieving 
this goal. They can be coupled together or used in con- 
junction with other design ideas now to save vital 
critical material in transformer construction. 
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K. B. McEACHRON, Designing Engineer, General 
Electric Company, Pittsfield, Massachusetts. 
H. H. WAGNER, Electrical Engineer, Pennsylvania 

Transformer Company, Pittsburgh, Pennsyl- 
vania. 
J.S. MURRAY, Chief Electrical Engineer, Follans- 
bee Steel Corporation, Follansbee, West Virginia. 
J. K. HODNETTE, Engineering Manager, Westing- 
house Electric and Manufacturing Company, 
Sharon, Pennsylvania. 


K. B. MCEACHRON: In these days, when everyone 
bears abnormally high load, the preparation of as well 
thought out and timely paper as that of Mr. Hodnette’s 
is a contribution that should be particularly valued and 
we all should be grateful to Mr. Hodnette for his efforts. 

In time of peace, the convention floor should be and 
generally is used to present diversity of views and 
methods of various industrial groups. Under the present 
circumstances, however, it is the unity that is needed 
and must be sought. 

Since the availability of several sources of supply of 
essential equipments is now more important than ever 
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before, the industry should find comfort in the fact that 
transformers with characteristics described by Mr. 
Hodnette, can be secured from more than one source. 

The paper presents three important accomplishments 
in transformer field so well and so broadly that it can 
be looked upon as a report of transformer manufactur- 
ing industry to its customers. 

I am happy to endorse it in all three respects that is, 
the use of cold rolled steel for transformer cores, loading 
transformers by temperature, the use of forced circula- 
tion of oil and air (or water) as the most effective 
methods of saving essential transformer materials. 

How far-reaching the saving in steel is promised by 
wider use of cold rolled process can be seen from the 
fact that in distribution transformers where this type 
of steel has been used for the last five years, enough 
steel has been saved to build more than a year’s supply 
of such transformers, something over a million pounds. 

It is gratifying to learn that cooling of transformers 
by forced circulation of oil and air is easily adaptable to 
shell type or interleaved winding type of transformer as 
described by Mr. Hodnette. However, since the bulk 
of transformers manufactured in this country and in 
the world is of the core type with concentric windings, 


Figure 1— Internal view of large power transformer of 
core type cooled by forced circulation of oil and air. 
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it is indeed fortunate that the same type of cooling has 
also been successfully applied to the core type with a 
similar saving in materials. 

Figure 1 shows internal view of large power trans- 
former of core type with concentric windings cooled 
by forced circulation of oil and air, built several years 
ago preceding the broader application of such a cooling 
to stationary power transformers that has taken place 
during the last couple of years. 

As a result of the experimentation on this trans- 
former, we have built and have on order a matter of 
650,000 kva of power transformers with this type of 
cooling of a variety of sizes, from 40,000 kva down. 
Seven transformers of this size have been shipped. 

With the introduction of this new type of cooling, 
transformer user has the following choice: 


Oil Air Water 
# Free convection Free convection None 
2. Free convection None Forced convection 
3. Free convection Forced convection or None 
t. Forced convection Forced convection or None 
5. Foreed convection None Forced convection 


In addition to these, water spray on the air cooled 
radiators has been used on occasions. 

It is obvious that many combinations of the five 
types can be used. Such an example, is illustrated by 
Mr. Hodnette’s Figure 7, where one and the same 
transformer is cooled by method No. 1, 3 and 4, de- 
pending on the load. 


Figure 2 — External view 40,000 kva transformer cooled by 
forced circulation of oil and air. 

















In regard to the loading by temperature, again manu- 

facturers and transformer users agree that transformers 
can be loaded in accordance with Table I of Mr. 
Hodnette’s paper. This table was prepared by the 
A. I. E. E. Transformer Sub-Committee. 

Figure 2 shows external view of a 40,000 kva trans- 
former cooled by forced circulation of oil and air. 

In applications where dependance is placed on the 
action of high velocity oil flow within windings, suffi- 
cient factors of safety must be allowed to take care of 
variations in oil flow since unknown or unanticipated 
reductions in oil velocity though small, may give rise 
to serious overheating in local spots. The designer must 
pay special attention to the temperature under spacing 
strips, and be sure that oil in sufficient quantities 
reaches all parts of the winding. 

H. H. WAGNER: This paper outlines three import- 
ant developments which may be applied to new trans- 
former designs for conservation of material. Of these, 
the one resulting in the greatest saving of materials is 
that of forced-oil cooling. 

Forced-oil cooling has been used in Europe exten- 
sively since the first World War due to the scarcity of 
materials. While it has been used in this country for 
many years, it is not as widely applied as self-cooling 
or water-cooling. As has been shown in this paper, the 
use of forced cooling offers a very great advantage in 
saving of materials as compared to the conventional 
self-cooled transformer. 

As a further example of the comparison of the mate- 
rials required for cooling by ordinary forced-oil cooling 
and by self-cooling, our company built a 15,000 kva, 
25 cycle, forced-oil cooled furnace transformer which 
used a cooler or heat exchanger which weighed 1,500 
pounds, including the oil pump. If this transformer had 
been equipped with radiators for complete self-cooling, 
the radiators would have weighed 43,000 pounds and 
the oil to fill them would have weighed 15,000 pounds, 
which results in a total weight of 58,000 pounds for the 
cooling system. Thus, the use of forced-oil cooled con- 
struction required 56,500 pounds less material, or a 
saving of 97 per cent in the weight of the cooling 
equipment. 

The use of forced cooling in combination with the 
forced circulation of oil through the transformer coil 
ducts as described by Mr. Hodnette can be applied to 
transformers of all sizes. By means of a similar arrange- 
ment, we have built portable substation transformers 
in sizes as small as 500 kva which had a weight of copper 
and core steel of approximately 60 per cent of conven- 
tional designs. 

In addition to the methods described, which may be 
applied to new transformer designs, the transformer 
manufacturers, through the N. E. M. A., have made 
suggestions to the War Production Board and to users 
of transformers whereby existing transformers now in 
service may carry higher loads and thus reduce the 
necessity for buying additional transformers. 

Some of the important suggestions from the N. E. 
M. A. report are as follows: 

1. Addition of blower equipment to O. I. 5S. C. trans- 

formers for increasing the load up to 3314 per cent. 

2. Addition of external forced-oil cooling, using heat 

exchangers either air-cooled or water-cooled. 

3. Addition of water-spray to O. [.S. C. transformers. 
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4. Taking advantage of average daily cooling medium 

temperature, a transformer may be’ overloaded 

1 per cent for each degree the average cooling 

medium temperature is below 30 C, providing the 

maximum temperature of the cooling medium at 

no time exceeds 40 C, 

5. Taking advantage of the many cases where the 
average loading is below the peak load, a trans- 
former may be overloaded 3 per cent for each 
10 per cent the daily average load factor (ratio of 
average load to peak load) is below 100 per cent 
down to a load factor of 50 per cent. 

More complete discussion of these suggestions, to- 
gether with tables and curves, has been incorporated 
into A. I. E. E. Technical Paper No. 42-156, entitled 
“Interim Report on Guides for Overloading ‘Trans- 
formers and Voltage Regulators,” which is available 
from A. I. E. E. headquarters and also is published in 
Electrical Engineering, September, 1942. 

In conclusion, it is recommended that, in cases where 
auxiliary cooling equipment or emergency overloading 
is to be applied to existing transformer installations, 
the user should check with the manufacturer of the 
transformers as to the overload capabilities. 

J. S. MURRAY: My discussion on Mr. Hodnette’s 
very excellent paper will be based on my experience as a 
user of power transformers and also as the representa- 
tive of my company, who have been manufacturing 
silicon steel for some 35 years. 

This paper illustrates the very remarkable progress 
that has been made in transformer engineering in a 
short span of 50 years, and with due modesty, I believe 
it can be said that the producers of silicon steel in the 
United States have contributed considerable to this 
progress, as illustrated in Figure 1 of Mr. Hodnette’s 
paper. In any event, Professor Stanley’s original trans- 
former has had a remarkable life, and of course, we all 
agree with the vital contribution which the a-c system 
and the transformer has made to the progress of the 
electrical industry in the United States in a compara- 
tively short lifetime. 

It is especially significant in the case of Mr. Hod- 
nette’s paper that the electrical characteristics of the 
core material as developed by his company has resulted 
in such remarkable saving in vital materials, such as 
steel and copper, when such conservation is so necessary 
to the successful prosecution of the war. 

In Mr. Hodnette’s description of Figure 1 of the 
paper, he very properly mentioned that prior to approx- 
imately 1931, the cost of active material in the trans- 
former was reduced, roughly, in proportion to the re- 
duction in core loss of the core material, and also that 
at that time the curve flattened out sharply due to the 
fact that there was need for improvement in permea- 
bility of the silicon steel in the core if the cost and size 
of transformers were to continue to be reduced. Of 
course, the producers of silicon steel were aware of this 
and considerable experimental work was and is being 
carried on along this line of improving the permeability 
of the core material, as well as other efforts to reduce 
the core loss. 

Mr. Hodnette’s description of the crystal formations 
in the conventional hot rolled sheet is remarkably clear, 
and we might say without question that this has been 


IRON AND STEEL ENGINEER, JANUARY, 1943 









the basis of the activity on the part of the various 
silicon steel producers to bring about orientation or 
alignment both in the conventional hot rolled sheet 
method of rolling as well as experiments of cold rolling 
with intermediate heat treatments. Some of the pro- 
ducers of silicon steel have produced such sheets for 
several years, some of which involved the addition of 
alloys, and at least one of the producers of silicon steel 
has been instrumental in working with the very marked 
progress made by the research engineers in the develop- 
ment of core material discussed by Mr. Hodnette. 

We would like to point out, however, that this Hy- 
persil material, as well as all other experiments, and 
production of similar material, are based entirely on 
the premise that the flux will travel in the direction of 
rolling, that is, with the grain of the material, and we 
believe that the design of the cores will have consid- 
erable to do with the success of this material in utilizing 
it to its best advantage in this manner. To illustrate, 
we might state that transformers have been improved 
in some instances where the conventional hot rolled 
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silicon sheets were slit and welded, all in the direction 
of the grain, and wound into circular cores, after which 
such annealed cores were equipped with transformer 
windings as shown in Figure 1, while in another case 
the silicon strip material was wound on the copper coils 
of the transformer itself as shown in Figure 2. In other 
instances, the conventional hot rolled sheet was slit in 
the direction of the grain with staggered joints, after 
which the coil was wound on these strips and bent into 
conventional transformer cores, where the staggered 
joints produced so-called tangent air gaps as shown in 
Figure 3. Also, Figure 4 shows the conventional trans- 
former core in strips with interleaved laminations in the 
usual manner. 

Having reference to these sketches, we would like to 
ask Mr. Hodnette what results he might expect from the 
use of this Hypersil material in conventional cores, 
Figure 4, where a portion of the material would be used 
across the direction of rolling in the path of the flux as 
compared to the transformer designs discussed in this 
paper. 

Also, are there any alloys in Hypersil, such as nickel, 
or any other alloy that would contribute to the very 
high permeability which is possible from this method 
of manufacture? 

What are the average core losses available in this 
material at, say, 60,000 and 90,000 lines per square inch? 
And in like manner, what are the permeability values 
available at these densities? 

Are the silicon ranges employed in this material as 
high as those employed in the conventional hot mill 
sheet? How is the material affected by cold working? 

It is assumed, of course, that the ductility of this 
Hypersil is superior to hot rolled sheets. 


The high permeability characteristics of Hypersil, 
from the indications mentioned in this paper at least, 
seem to have other wide fields of application in addition 
to power transformers, such as small transformers for 
communication work, metering and relaying apparatus, 
etc. We believe it should be mentioned, however, that 
for rotating apparatus the use of a material similar to 
this has decided advantages, particularly for inter- 
poles in large size variable speed d-c motors, and of 
course, many other applications. But the point to 
remember is, that its grain directional properties being 
paramount, it is not as useful in rotating apparatus 
generally as might appear on the surface. Of course, it is 
well known that several producers of silicon steel have 
produced directional grain material for rotating appa- 
ratus, primarily for better gauge control, superior 
punching quality and lower exciting currents. 


Mr. Hodnette’s description of the loading by copper 
temperature method of power transformers is one which 
we believe is very timely, and we would like to know if 
the type TRC relay discussed by him in the paper 
could be added to existing transformers of fairly recent 
design. 

When discussing a subject such as this, keeping in 
mind the limits of 105 C set by the Transformer Com- 
mittee of A. I. E. E., we are wondering what has been 
done in applying Class B insulation to transformers and 
what might be expected from such insulation in ultimate 
ratings by the industry as a whole. 
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Also, what is Mr. Hodnette’s opinion or information 
on the types and maximum ratings of air-cooled trans- 
formers which may be available with Class B insulation 
rated at 75 C instead of the conventional 55 C rating? 

Mr. Hodnette’s description of forced air cooling of 
radiators and forced oil cooling, as illustrated in Fig- 
ures 6 and 7, while not new in transformer loading, is 
extremely timely. It would be interesting to know how 
much this cooling has affected the rating shown in the 
paper, and at what cost. 


J. K. HODNETTE: This paper covers a very broad 
subject and in a short treatment of this subject it has 
been impossible to cover many of the developments 
which the transformer industry has contributed. I am, 
therefore, indebted to Messrs. McEachron and Wagner 
for their discussions which give additional material on 
the subject. Mr. Wagner has given the suggestions to 
transformer users whereby existing transformers now in 
service may carry higher loads. These should be useful 
to transformer operators and they have the endorse- 
ment of all the transformer manufacturers. 

I heartily agree with Mr. Murray that the steel in- 
dustry has been largely responsible for the improvement 
in electrical apparatus as reflected by the improvement 
in silicon steel. The steel industry has done a magnificent 
job in research and development of steel for electrical 
machinery and they are deserving of full credit. Outside 
of the advancements made in insulating materials and 
manufacturing technique, the reduction in weight of 
transformers has been due largely to the improvement 
in the quality of silicon steel, and the development of 
the welding art. This improvement is illustrated by the 
figures in the paper. 

Mr. Murray points out that hot rolled silicon steel has 
improved quality in the direction of rolling. This has 
heen recognized and many of our larger transformers 
have been constructed of laminations cut in a manner 
so as to take advantage of this property. There is 
approximately ten per cent less loss in the steel when 
the flux flows in the direction of rolling but there is 
little improvement in permeability. 

The Hipersil steel discussed in the paper is a silicon 
steel material having a high degree of orientation in the 
direction of rolling. It is particularly adaptable for 
transformer applications since it has a very high 
permeability at high inductions. This property is ob- 
tained by processing and purification of the material. 
It contains no other alloy magnetic materials such as 
nickel. The range of silicon employed in Hipersil is the 
same as for other silicon steels. 


Since Hipersil steel is highly oriented, it is necessary 
to employ a type of construction in the manufacture of 
the magnetic core which will permit the flux to flow 
in the direction of orientation. The necessity for doing 
this is best illustrated by the fact that transformer cores 
constructed of conventional I-plates of Hipersil show 
little improvement over ordinary silicon steels since the 
flux must make a right angle turn at the ends of the 
I-plates. 

In addition to being highly oriented, Hipersil steel 
is also very sensitive to mechanical strains and the type 
of core construction must be such as not to introduce 
mechanical strains after the material has been annealed. 
Two types of construction have been developed which 
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satisfy the above requirements. For small transformers, 
the steel is cut into strips and wound into rectangular 
cores. These cores are annealed, impregnated, and cut 
in two in order to receive the copper coils. This is the 
only type of construction which permits obtaining the 
full value of the improvement in loss and permeability 
of the steel. 

The other type of construction which is used on large 
transformers is to stack the cores of laminations, 
mitered at 45 degrees at the joint. Alternate layers are 
overlapped to provide greater mechanical strength. 

Hipersil steel is applicable to all sizes of transformer 
cores from the smallest radio transformer to the largest 
power transformer. Two 75,000 kva three phase trans- 
formers have recently been manufactured using Hipersil 
steel for the cores with a great saving in copper and 
silicon steel over what would be required if ordinary 
silicon steel were used. 

Mr. Murray asked if the type TRC relay could be 
applied to existing transformers of fairly recent design 
in order to provide loading by copper temperature. 
This can be done provided sufficient space is available 
inside of the transformer for mounting the relay and 
the current transformer if no bushing type current 
transformers are available. Some engineering work is 
required but with the characteristics of the transformer 
known, application of the relay can be made in a suit- 
able shop in the field. 

Mr. Murray requested information on the size of air 
cooled transformers available. Due to the increasing 
demand for such transformers for application in factor- 
ies and buildings, the size has been steadily increasing 
until at present they are supplied in sizes of 2500 kva 
single phase and 3750 kva three phase with voltage 
ratings up to 15,000 volts. 

Forced cooling of transformers is not new but like 
many other developments has waited upon the develop- 
ment of satisfactory auxiliaries. With reliable leak-proof 
pumps and rugged reliable protective relays, forced oil 
cooling can now be generally applied to power trans- 
former equipment. As pointed out by Mr. McEachron, 
forced cooling can be applied to core type transformers. 
However, our company has adopted the shell type of 
construction since the flow of oil can be directed against 


both sides of the coils and avoid heating in local spots 
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AR is now mechan- 

ized. Military leaders, 
while bowing to courage 
and morale as the strong- 
est spiritual weapons of 
combat, know also that 
human strength must be 
supported by that of the 
machine. 





That means steel, and 
steel means rolls. Strong 
rolls, the basic imple- 
ments in munitions pro- 
duction. 


We feel our obligation 
in producing NATIONAL 
ROLLS, in both iron chill 
and grain types, to have 
them serve as never be- 
fore. And never before 
have their heat-timing, 
alloy proportioning, cast- 
ing and finishing been so 
carefully watched, and 
we are encouraged in this 
by their performance in 
the mills. 


Our officials and work- 
ers, like all others in the 
steel industry, feel they 
are helping to hasten 
Victory and peace for all. 








THE NATIONAL 
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A COMPLETION of the new and modern sintering 
facilities recently placed in operation at the Campbell, 
Ohio plant of The Youngstown Sheet and Tube Com- 
pany will aid in increasing, materially, the daily output 
of the blast furnaces in the Youngstown district. 

The new plant, which has a rated daily capacity of 
2,400 tons of sinter, is located directly east of, and is an 
integral auxiliary of, the Campbell blast furnace unit 
of the company. 


The functions of this plant consist of combining flue 
dust and fine ores which because of their physical size 
make them impractical to charge directly into the blast 
furnace; then processing these materials and making 
them coherent by heating the properly prepared mate- 
rial to a partial fusion point while a strong air stream 
is passed through the mass thereby forming air cells or 
pockets throughout the entire mass. The particular 
advantage in the use of properly prepared sinter is in- 
creased output and reduction of fuel consumption in 
the blast furnace plus the recovery of valuable raw 
materials which otherwise could not be used. 

The plant was located and designed to process fine 
lake ores, together with the dust from the dry dust 
catchers which are located at the blast furnaces. 

The blast furnace larry track which carries the larry 
cars servicing the blast furnaces with necessary raw 
material was extended as a trestle track to the site of 
the new plant. A 50 ton larry car driven by a gas loco- 
motive delivers the ores to a trestle hopper. Other 
materials such as flue dust, coke breeze and scale are 
delivered on a low level, standard gage track and placed 
in a track hopper preparatory to being processed. 


Feeders at the bottom of these hoppers deliver mate- 


Figure 1 Materials to be sintered are blended from bin 
hoppers on to the conveyor belt in any desired ratio. 
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rial, in proper proportions, onto a gathering belt which 
discharges to an elevating belt conveyor. This elevating 
belt conveyor is located outside of the plant proper and 
is approximately 197 feet long. The burden from this 
conveyor is discharged onto a 5 ft x 14 ft vibrating 
screen which removes all material over 1% in. in size. 
The trestle hopper feeder belts and the feeder belts 
from the track hoppers may be operated separately or 
together in order that ore and flue dust may be blended 
in any ratio desired, by controlling amount of feed from 
each hopper. 

The over size material passes through a chute to cars 
and is sent to the open hearth furnaces or the blast 
furnaces. The fines which pass through the screen fall 
on another belt conveyor, approximately 64 ft long, 
and are discharged onto a shuttle belt conveyor which 
is located above and over the storage bins. By moving 
this shuttle conveyor back and forth the material may 
be placed into any one of the seven storage bins which 
are located on the inside of the plant proper. 

These raw material storage bins are 19 ft in diameter 
and have a nominal capacity of 450 tons each. Since 
there are two sintering machines in this plant there is 
a separate feeder system for each of them, located on 
opposite sides of the storage bins; thus different grades 
of sinter can be made at the same time, or different 
grades of material may be charged allowing each ma- 
chine to operate at best speed and desired depth of 
material on the grate bars. 

Under each bin there is a revolving table serving as a 
circular dise feeder driven by a 600 to 1800 rpm adjust- 
able speed motor. From this point the flow of material 
is independent for each sintering machine. 

Any combination of bins may be placed in operation 
discharging their burdens upon the belt conveyors at 
one time. The amount of material flowing from each 
bin is controlled by means of a sliding gate. Therefore, 
by discharging from two or more bins and controlling 
the flow of material any mixture of materials with any 
percentage of each material can be obtained in the 
sinter mix; for example, two different types of ore, each 
combined with a given proportion of flue dust, which 
was blended on the conveyor belt at the trestle hoppers 
can now be mixed in predetermined percentages and 
then combined with the desired percentage of coke 
breeze. The belt conveyors at the storage bins are 24 in. 
wide and approximately 185 ft, 8 in. in length. 
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The material mixed in proper proportions is dis- 
charged onto another belt conveyor located at right 
angles to the conveyor carrying material from the 
storage bins and is deposited into a hopper at the 
primary pug mill along with screenings from the fin- 
ished sinter which are known as “return fines.” 

These “return fines” are fed out of a hopper, under 
the sinter screen located at the discharge end of the 
sinter machine, by a magnetic vibrator conveyor. Dust 
which is automatically dumped from dust collectors 
and spillage from head and discharge end of sintering 
machine is discharged, also, into hopper at the pug mill. 

While the volume handled by this belt conveyor is 
small it is important to keep the material moving to 
the pug mill in a constant proportion. Surges of wet and 
dry material produce an unknown factor and since the 
operator would be unable to compensate for changes 
the uncontrolled operation would result in substandard 
sinter. 

The pug mill mixes the material delivered from the 
hopper which is located directly above it. Water is 
added as necessary. From the pug mill the mixed mate- 
rial is elevated by belt conveyor to a junction feeder 
from where it is discharged on another belt conveyor 
and further elevated to the “fluffer” where the material 
is thoroughly mixed and final moisture tempering ac- 
complished. This method of mixing presintered mate- 
rials makes it possible to produce a sinter suitable to 
any grade of iron. The “fluffer” which is located directly 
above the charging end of the sintering machine dis- 
charges the prepared material directly into a swinging 
chute which spreads it uniformly on the pallets of the 
sintering machine. 

The sintering machines which are approximately 87 
ft long with grate widths of 72 in. follow the conven- 
tional design. For each machine there is a series of 
pallets each designed to carry grate bars which form a 
bed on which the sinter lies. These pallets form an 
endless carrier, driven by a sprocket at the charging 
end of the machine, which make a continuous return 
system. 

Material which has been deposited on the slowly 
moving pallets by the swinging chute is levelled to the 
desired depth by a stripping plate and then passes 
under an ignition furnace. This furnace consists of a 
series of coke gas burners supplied with high pressure 
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blast air making them literally blow torches in their 
functional operation. 

As the material passes along the machine, — which 
is driven by an adjustable speed-motor giving a varia- 
tion in pallet speed of from 4 to 12 fpm, — the suction 
from the draft system, consisting of twelve wind boxes 
located beneath the pallets, produces a sufficient flow 
of air, downward through the bed, continuing combus- 
tion. 

The correct mixture of materials is important and 
the right amount of carbon must be supplied to com- 
plete the sintering operation by the time the material 
reaches the discharge end of the machine. The carbon 
percentage is controlled by the blending of varying 
amounts of coke breeze or other fuel. 

Ore to be sintered correctly must contain a sufficient 
amount of carbon as otherwise it would not be possible 
to produce the necessary combustion temperature re- 
quired to give satisfactory output and efficiency. The 
sintering machine operator has facilities for producing 
uniform sinter of the desired hardness and porosity. 

Finished sinter is discharged from the end of the 
machine onto a double deck bar screen and is delivered 
to a sinter pit under an open-yard crane runway from 


Figure 2 —- The coke breeze in the bed of material is ignited 
by gas burners at the furnace end of the sintering 
machine. 











































where it is loaded either into standard gage cars at 
ground level, or into a larry car on a trestle track by a 
20-ton crane and grab bucket. 

The down-draft system consists of the twelve wind 
boxes which are connected to primary dust catchers by 
down-comers. Gases are taken off at the top and then 
pass through two dust catchers and then onto the in- 
duced draft fan. The dust and return fines which are 
collected in this system are returned to the pug mill as 
described previously. 

The fans which produce the draft with which this 
system is operate | have a capacity of 140,000 cfm of 
air at a 25 in. static head. 

Each of these fans is driven by 1250 hp motor at 
720 rpm. These fans have a greater capacity than any 
other used in installations of this character at the 
present time. 

The auxiliary equipment in the completed sintering 
facilities include: motor room which houses the fan 
motors, transformers and switch gear, drinking water 
coolers, a modern locker and wash room, ete. 

The electrical power for this plant is transmitted 
underground from the main power house through two 
400,000 cir mils lead covered cables at 6,600 volts, 
60 cycle. 

The down-draft fan motors are 6,600 volt, 3 phase, 
squirrel cage type, equipped with across the line oil 
circuit breaker control. A bank of transformers is in- 
stalled in the motor room which supply the 220 volt 
power for the auxiliary operations in the plant. The 
oil circuit breakers and the a-c feeder panels along with 
a section of auxiliary control panels, are installed on the 
second floor of the motor room. 

The motor and control room is constructed as a closed 
system in the interest of overall economy from the 
maintenance standpoint. This procedure was necessary 
since the main electrical equipment is high voltage and 
the air surrounding the plant carries an excessive 
amount of abrasive dust. A small make-up fan and 
electrolytic air filter is employed to keep the room 
under pressure. Air circulating fans are installed under 
each main fan motor. This circulating air is passed 
through cooling coils supplied with a special coolant, 
since sufficient water for cooling was not available. 

One other brick control house was provided on the 
ground floor, adjacent to the storage bin building, in 
which other auxiliary control panels are installed. 

There are approximately 60 motors installed in this 
plant, not including those operating the bucket crane. 
The bucket crane has a capacity of 20 tons and a 
hoisting speed of 70 fpm. This crane is equipped with 
two bridge motors connected in series, — four wheel 
drive and two trolley motors also connected in series 
with four wheel drive. 

The 230 volt d-c feeder which supplies the cranes and 
adjustable speed motors is underground, — one 1,250,- 
000 cir mil lead covered cable per side. 

The control of the electrical equipment in this plant 
is unique in that all main operating motors are con- 
trolled at one central point, by the sintering machine 
operator from the firing floor, immediately adjacent to 
the sintering machine. This system of control includes 
sequence starting and stopping of equipment with 
emergency stop push buttons throughout the entire 
plant. A loud speaker is employed for giving instruc- 
tions. 
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Tus is more than a war of mechanical 
monsters clashing in the night... 
more than a war of production. 


It is a war for markets—your markets! 
The Axis wants your business—wants to 
destroy it for once and all. 


With so much at stake, there is no 
doubt you will want to do everything 
you can to meet this Axis threat. Two 
ways are open: Speed production and 
BUY BONDS. The only answer to 
enemy tanks and planes is more Ameri- 
can tanks and planes—and your regular, 
month-by-month purchases of Defense 
Bonds will help supply them. Buy now 
and keep buying. 


HOW THE PAY-ROLL 
SAVINGS PLAN HELPS 


When you install the Pay-Roll Savings 
Plan (approved by organized labor), 
you not only perform a service for your 
country but for your employees. Simple 
to install, the Plan provides for regular 
purchases of Defense Bonds through 
voluntary pay roll allotments. 


Write for details today! Treasury Department, 
Section R, 709 Twelfth Street, NW., Washington, D. C. 


U.S. SAVINGS 


onds +» Stamps 
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OPERATES NEW BLAST FURNACE 


cee the second blast furnace blown in under 


the DPC plan, this new unit occupies the site of 
an old furnace built in 1896..... 


by JOUN STOUFFER and MALCOLM MORGAN 


Republic Steel Corporation 


YOUNGSTOWN, OHIO 


A THE first completely new blast furnace to be built 
in the Mahoning valley in a quarter of a century, was 
blown in with appropriate ceremonies by the Republic 
Steel Corporation at Youngstown, Ohio on October 
12, 1942. 

Lighted by Governor John R. Bricker of Ohio, in the 
presence of R. J. Wysor, president, R. L. Leventry, 
district manager, other Republic executives and many 
guests, the furnace represents the last word in blast 
furnace design. New from bedrock up, the furnace, it is 
predicted, will take its place among the largest pro- 
ducers. 

Interesting to steel men and students alike, is the 
fact that this new furnace is located practically on the 
same site as the old Republic No. 1 hand-charged fur- 
nace which was built in 1896, and which was still in 
operation during the first World War. A giant in its 
time, it is estimated that it would require four such 
furnaces to equal the production of its successor. 

Preliminary engineering for the new furnace was 
started in May 1941, and on October 10th the same 
year, a contract by the Defense Plant Corporation was 
awarded Republic, which sublet the work to several 
sub-contractors. All engineering and design work, writ- 
ing of specifications, etc., has been done by the engineer- 
ing department in Youngstown. 


John Stouffer, Chief Engineer (left) and Malcolm Morgan, 
Superintendent of Coke Plant and Blast Furnaces. 
Mr. Stouffer has been associated with the Iron and 
Steel Branch, WPB, in Washington since January 11. 
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The work of clearing the site was started on October 
29, 1941, and was itself a job of major proportions. 
Twenty thousand tons of blast furnace flue dust stored 
on the site had to be moved. By November 11th enough 
of the site had been cleared to commence driving piles 
for the ore storage vard retaining walls, which also act 
as the foundation for carrying the tracks for the ore 
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Figure 1— Sectional view showing general arrangement of the new furnace. 
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Figure 2 With a working volume of 40,100 cu ft, the 
furnace has a nominal rating of 1100 tons per day. 


vard gantry crane. The work of pile driving and con- 
crete pouring for the ore yard continued through the 
winter of 1941-42. 

By March, the design drawings for the furnace were 
in the hands of the fabricators, and excavation for the 
furnace foundation was started. The following is a brief 
resume covering the construction period, taken from 
the records. 

On March 7th, pile driving for the furnace foundation 
was started, and during the next five weeks one hundred 
eighty-five 16 in. electric weld pipe piles, averaging 
sixty-three feet long, were driven to bedrock and filled 
with concrete. 

Between March 7th and May 14th, all foundations 
for furnace, stoves and skip pit were completed, and 
erection of stoves, gas precipitators and stack was well 
advanced, and on May 14th, the base ring segments for 
blast furnace columns were set and leveled. 

During the period between May 14th and May 26th, 
hearth cooling plates, hearth jacket, furnace columns 
and mantle were erected, and the first ring of the fur- 
nace shell was placed May 28th, and the shell up to the 
top cone was finished July 9th. 

One of the construction features of this new furnace 
is that it is practically a completely welded job. All 
plate work on furnace, stoves and gas handling equip- 
ment is welded. Riveting is used only on skip bridge 
and structural details. 

During welding operations many test coupons were 
cut and sent to the physical laboratory; this routine 
checking insured good consistent welding practice. 
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During May and June the remainder of the concrete 
for the ore storage yard walls and the cast house founda- 
tion was poured. Furnace lining from the hearth up to 
the mantle was started June 11th and finished July 15th, 
and from the mantle up to the abrasion plates was 
started July 15th and finished August 6th. Brickwork 
for the three stoves was started June 8th and finished 
August 24th. 

Meanwhile during the summer, work had progressed 
on all the necessary appurtenances for the furnace, too 
many to mention in detail, but which may be classified 
under the following headings: stock house, furnace 
charging, gas handling, cast house, water piping and 
furnace controls. 























































Many miles of electric conduit and wiring have been 
installed to make the furnace operation as nearly auto- 
matic as possible, and all the safety features known to 
the industry have been incorporated in the design. 

The following is a brief description of the furnace, 
lines of which are shown in Figure 1. 

The furnace has a nominal capacity of 1100 net tons 
of iron per day. The hearth diameter is 25 ft 6 in., bosh 
diameter is 28 ft 3 in., stock line diameter is 19 ft 6 in. 
The bosh angle is 83 degrees-19 minutes-32 seconds, and 
the batter of the stack is .9722 in. in 12 in. The working 
volume, from tuyeres to stock line is 40,100 cu ft. 

The hearth is 12 ft 6 in. high and the bosh 11 ft 9 in. 
high. Above the mantle there is a straight section 10 ft 
in height, followed by a 54 ft high battered inwall and 
a stock line section of 6 ft 8 in. height. Total brick work 
height is about 95 ft, with a total stack height of 107 
ft 3 in. 

Hearth and bosh jackets are of heavy welded steel 
construction, the hearth being cooled by cast iron 
water-cooled staves, extending down 15 ft from the 


Figure 3-- The new furnace has a hearth diameter of 
25 ft 6 in., and is blown through 16 tuyeres. 
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cinder notch level. Bosh cooling consists of eleven rows 
of standard copper coolers. Rows are spaced 18 in. 
apart, and there is a total of 316 coolers. 

Above the mantle, cooling plates are carried up about 
21 ft 4 in. and consist of eight rows of Dovel type copper 
coolers, spaced about three feet apart. There is a total 
of 192 coolers above the mantle. 

The complete furnace lining required brick quantities 
as follows: 


Actual count | 9 in equivalents 
258,000 
292,456 
$14,000 


258,000 
94,450 
215,012 


Foundation... .. 
Below mantle. . 
Above mantle 


The thickness of the bosh lining is 2 ft 71% in., while 
the stack has a 3 ft 6 in. lining. The stock line is pro- 
tected for a depth of 6 ft 8 in. by cast manganese steel 
abrasion plates bolted together and imbedded into the 
brickwork. 

The furnace shell is of welded steel, resting on a heavy 
built up welded mantle, all supported on eight heavy 
rolled structural columns which rest on a heavy welded 
steel base ring. 

The hearth of the furnace is built up of 10 ft 6 in. of 








hearth quality brick on top of seven feet of second 
quality ladle brick, all resting on a six foot thick con- 
crete mat. The iron notch is placed 2 ft 3 in. above the 
hearth level and at an angle of 171% degrees to the 
center-line of the cast house. The cinder notch is located 
+ ft 8 in. above the iron notch, and at an angle of 45 
degrees from the iron notch. This will allow for the 
accumulation of over 300 tons of metal between casts. 
Sixteen tuyeres 614 x 15 in. are used, on a plane 3 ft 4 in. 
above the cinder notch. 

The cast house is laid out to serve four ladle tracks, 
two on each side straddling the centerline of the furnace; 
the two inside tracks are dead end tracks, and the two 
outside are through tracks. 

Nine 35 ton open top iron ladles can be spotted on 
the two tracks on the side furthest from the skip, and 
nine 320 cu ft slag ladles can be spotted on the two 
tracks on the skip side. 

Furnace charging is accomplished by a double skip 
hoist using 200 cu ft skip buckets and operating at a 
speed of 600 fpm. 

The skip hoist is controlled by an automatic charging 
control, and is electrically interlocked with the revolv- 
ing distributor and the large and small bells to insure 
the proper cycle of operations, and is also equipped 
with overspeed, slack cable and travel limit protection, 
to provide safe operation at all times. The skip bridge 


TABLE | 
NO. 1 FURNACE BLOW-IN 


OCTOBER 12, 1942 


11:55 A. M. 


Coke Limestone, Ib Fur- Ore per charge, Ib Ratio Slag 
per nace O.H. ore Tons | volume) Mn 
Series |(Charges| charge, slag slag to pig | pernet} in Filling 


Ib Actual | Theo. | Diff. | chg’d |MeCook Cliff 


| ie 


3 20,000 | 2,400 | 3,000 —600 | 4,000 
3 20,000 | 2.400 | 3,000 |—600 | 3,800 

3 20,000 | 2,400 | 3,000 |\—600 | 3,600 

3 20,000 | 2,400 | 3,000 |—600 | 3,600 

5 20,000 | 5,800 | 6,067 2,000 | 3,700 | 3,700 
5 20,000 | 6,000 2,000 +,200 4,200 
5 20,000 | 6,200 2,000 +,600 $,600 
5 20,000 | 6,400 | 6,563 1,000 | 5,100 | 5,100 
5 20,000 | 5,400 | 5,660 1,000 | 6,100 | 6,100 
5 20,000 | 5,600 | 5,893 1,000 | 7,000 | 7,000 
5 20,000 | 6,200 1,000 | 8,000 | 8,000 
5 20,000 | 6,600 1,000 | 9,000 | 9,000 
5 20,000 | 7,000 1,000 | 10,000 | 10,000 
5 20,000 | 7,400 | 1,000 | 10,900 | 10,900 | 
5 20,000 | 7,800 | 8,011 1,000 | 11,900 | 11,900 
5 20,000 | 8,400 | 1,000 | 12,900 | 12,900 
5 20,000 | 8,800 1,000 | 13,800 | 13,800 
5 20,000 | 9,200 | 15,100 | 15,100 
5 20,000 | 9,600 16,100 | 16,100 
5 20,000 | 10,000 | 10,076 22,800 | 11,400 | 
5 20,000 | 10,300 23,600 | 11,800 
5 20,000 | 10,600 24,600 12,300 
5 20,000 | 10,900 25,600 | 12,800 
5 20,000 | 10,900 25,600 | 12,800 
5 20,000 | 10,900 | 10,941 25,600 | 12,800 
5 20,000 | 10,900 25,600 | 12,800 
5 20,000 | 10,900 25,600 | 12,800 
5 20,000 | 10,900 25,600 | 12,800 


Tilden | Saga | Total coke | chg’d |toniron) metal 


2,000 600 | 10,000 50 2.48 | 3,310 98 ooscece 
2,000 600 | 11,000 5 

2,000 800 | 12,000 60 

2,000 800 | 13,000 65 

1,000 | 800°) 14,000 70 

1,000 | 1.000 | 16,000 80 4.25 | 1,760 | 1.00 

1,000 | 1,000 ) 18,000 90 

1,000 | 1,000 | 20,000 1.00 Fee. full 
1,000 | 1,000 | 22,000 1.10 

1,000 | 1,200 | 24,000 1.20 

1,000 | 1,200 | 26,000 1.30 6.98 | 1,370 82 

1,000 | 1,200 | 28,000 1.40 

1,000 | 1,400 | 30,000 1.50 

1,000 | g00 32,000 | 1,500 | 1.60 

1,000 800 | 34,000 | 1,500 | 1.70 

1,000 | 800 | 36,000 | 1,500 | 1.80 9.78 | 1,170 95 oosecee 
1,000 | 1,100 | 37,500 | 1,400 | 1.88 | 

1,000 | 1,100 | 39,000 | 1,400 | 1.95 

1.000 |) 1,100 | 40,500 | 1,400 | 2.02 

1,000 1,100 | 40,500 > 1,400 | 2.02 

1,000 ) 1,100 | 40,500 | 1,400 | 2.02 11.00 | 1,110 94 

1,000 |) 1,100 | 40,500 | 1,400 | 2.02 

1,000 1,100 | 40,500 | 1,400 | 2.02 

1,000 1,100 | 40,500 | 1,400 | 2.02 


18 skips of coke of 5,000 lb each in hearth. No lime for flux. 4 ft of cord wood on coke, then filling above. 
Wind, 20,000 cfm at start, 1,000 cfm added each hour to 50,000 cfm. 
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McCook. . 
+ 
Tilden. . 


Sagamore... 
Lake Erie stone. . 


Furnace coke... . 
Open hearth slag.. 
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Date 


10-15-42 
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ANALYSIS OF BURDEN MATERIALS 
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TABLE Ill 
ANALYSIS OF IRON AND SLAG FROM BLOW-IN 
ANALYSIS OF FIRST 19 CASTS 


AVERAGE ANALYSIS OF 


CaO 


37.60 
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is supported independently of the furnace top on an 
“A” frame. 

To insure good operation, a large space between the 
large and small bells has been provided, and it is possible 
to accumulate an 85,000 lb charge on the big bell before 
dumping. The big bell is 14 ft 5 in. in diameter, and 
there is an annular clearance of 2 ft 6% in. when the 
bell is down. Bell actuating mechanism is supported by 
the top structure of the furnace, and is operated by 
cylinders located in the hoist house, and powered by 
the cold blast. 


Ore is handled by a traveling bridge which also 
serves No. 5 furnace, and the ore yard has been extend- 
ed 414 ft to provide additional ore storage. A new stock 
house of reinforced concrete with steel bins has been 
provided. 

rom the bins ore and stone are weighed in a new 
scale car, and the coke is measured by volume, elec- 
trodes determining both when the coke hopper is full 





and empty. A vibrating screen with 3% in. mesh re- 
moves the breeze, as the coke is fed to the measuring 
hopper. 

There are four uptakes on the furnace, each 6 ft 1% 
in. in diameter, and two downcomers, all unlined except 
at locations particularly subjected to abrasion. The 
downcomers are supported clear of the top platform, 
and have a uniform slope down to the dustcatcher. 

The gas cleaning system consists of dustcatcher, a 
tower washer and two precipitators. Each precipitator 
is arranged in two sections, and by the operation of 
goggle valves, any of the four sections can be taken out 
of service for repairs or cleaning. Dust content of gas 
is reduced from 5 grains per cubic foot entering dust- 
catcher, to .0028 grains per cu ft leaving precipitators. 

At present, a limited blast is furnished by existing 
turblo-blowers, but soon a new 90,000 cfm turbo- 
blower will go into operation, enabling the furnace to 
be operated up to capacity. 
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Three new 22 ft diameter stoves 113 ft high have 
been erected. They are the side combustion type, with 
hexagonal checkers with 178,000 sq ft of heating surface 
per stove. Stoves are equipped with burners and goggle 
valve in the gas line ahead of each burner. Automatic 
hot blast control is provided. 

The furnace was started with a blast volume of 
20,000 cu ft per minute, adding 1000 cfm each hour. 
Blast temperature was started at 1000 F 

The first cinder was flushed 17 hours after lighting 
the furnace, and the first cast was made about 24 hours 
after lighting. Analysis of burden materials is shown 
in Table II and analysis of the early casts and slags are 
given in Table III. 

At this time, the furnace is operating with a blast 
volume of 75,000 cfm, producing about 1225 net tons 
of basic iron per day, with a coke rate of 1715 lb per 
net ton of iron. Blast pressures average about 21 psi. 
Top temperature is about 250 F and top pressures 
about 35 in. H.O. 











Figure 4-—- Hexagonal check- 
ers of special design afford 
178,000 sq ft of heating sur- 
face in each of the 22 ft x 
113 ft stoves. 











Approximately 240 lb of flue dust is produced per net 
ton of iron. Gas analysis averages COeg 14.7 per cent, 
CO 23.2 per cent, He+CHy, 3.2 per cent, and Ne 58.9 
per cent. Slag voume is about 846 lb per net ton on 
basic iron. 

Adjacent to the furnace, there is now being built a 
sintering plant. This plant will have a nominal capacity 
of 1000 tons per day, and will go into operation early 
in 1943. 

This furnace is one of four authorized by the Defense 
Plant Corporation to be built by Republic Steel Cor- 
poration. The first furnace under the program was 
placed in operation on May 28, 1942 at Gadsden, 
Alabama. This is the second to be placed in blast, and 
will be followed by one in Chicago and another in 
Cleveland. 

Of the seventeen furnaces being built by the Defense 
Plant Corporation, these are the first to be placed in 
operation. 
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ITS UTILIZATION IN THE STEEL INDUSTRY 


eee the last of three articles on *-Consercation of Oils 


Essential to the Steel Industry” describes a method for 


reclaiming palm oil..... 


by RK. P. DUNMIRE, vice President 


Buckeye Laboratories, Inc. 


CLEVELAND, OHIO 


A PALM OIL is obtained from the fleshy portion of 
the fruit of Elaeis Guineensis, a native of West Africa, 
and now extensively cultivated in the Dutch East 
Indies, Malaya, Sumatra and elsewhere. This palm has 
also been introduced into Ceylon, Indo-China, Brazil 
and British Guiana. It is essentially a light-demanding 
species and should be cultivated; it flourishes in soils 
rich in humus, but does not require a large amount of 
calcium, phosphates or potash. The most favorable 
natural condition for the cultivation of this palm are 
found in the Niger delta, Ivory Coast, lower Congo, the 
Seychalles, East Sumatra, Federated Malay States, 
Java, Borneo, Brazil and British Guiana. Normal height 
of the tree is about thirty feet, and fruit is borne usually 
after the fifth year. When mature, palms yield between 
50 and 200 pounds of fruit, which is in bunches usually 
weighing between 10 and 35 pounds each. 

The fruit is oval and pointed at the apex, between 
one and two inches long, and three-quarters of an inch 
to one inch in diameter. The average weight is about 
seven grams, and color may range from yellow through 
reddish brown to nearly black. The palm oil is obtained 
from the fleshy portion of the fruit, and this portion 
contains a considerable amount of fibrous material. The 
oil content of the fleshy portion varies between 30 and 
70 per cent of the total weight. 

In the center of the fruit is located the palm nut, the 
kernel of which yields the “palm kernel oil” of com- 
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merce. While normally the fruits contain one seed, some 
have been found with two or even three seeds. 

A complete description of 18 varieties of this palm 
has been compiled by Baccori. The native names have 
also been correlated with this compilation. A good 
bibliography on the cultivation of the oil palm will be 
found m A. C. 5. monograph No. 58 by Jamieson. 

Formerly, all palm oil was obtained by crude and 
inefficient native methods, but more recently, modern 
equipment and methods have practically supplanted 
the earlier means, and a typical process is described 
below. 

About 3000 pounds of palm fruit are introduced into 
a steam pressure digester provided with an agitator. 
The fruit is steamed with constant agitation, and trans- 
ferred by an automatic conveyer to a centrifuge which 
contains a removable perforated metal basket of about 
500 pounds capacity. Each charge is centrifuged for 
ten minutes, while steam is admitted to facilitate the 
separation and expulsion of the oil through the perfora- 
tions in the basket. The oil is discharged through a pipe 
in the outer casting of the centrifuge into a tank from 
which it is pumped to the settling tank. The settled oil 
is then withdrawn to the storage tanks. After centri- 
fuging, the basket is lifted by chains from the centrifuge 
and transported by an overhead runway to a hopper 
and the contents dumped. The hopper feeds a long in- 
clined rotary drier which is heated by the fine gases 
from the boiler fires. Within 20 minutes, the dried 
fiber and nuts are discharged from the drier to an ele- 
vator which raises them to a rotary screen which 
separates the nuts, the latter passing to the nut crackers 
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which deliver the product to a screen for the separa- 
tion of any uncracked nuts. The cracked nuts fall into 
a salt solution, the gravity of which is adjusted so that 
the shell fragments sink and the kernels float. The 
separated shells and kernels are collected and then 
centrifuged to remove the brine which is returned to 
the tank. The fiber and shell are burned under the boiler. 
The kernels are dried and bagged for export. 

A plant with three full sized centrifuges can process 
more than twenty tons of fruit per day. Most of the 
operations are automatic. When sound fruits are used, 
the oil contains only a small amount of free fatty acids, 
usually under 5 per cent. A high yield of oil is obtained. 

in some processes, hydraulic presses are used in con- 
junction with the centrifuges, or alone, and a higher 
vield of oil is claimed. The press cakes may be ground 
and extracted with solvents for further oil recovery. 

Much work has been done on the engineering prob- 
lems associated with the manufacture of palm oil, and 
the literature may be consulted for further details. 

There has been considerable recent cultivation of the 
oil palm in Brazil, Peru and Manaos. The fruit is indis- 
tinguishable from the African type in appearance and 
structure, but the yield of oil is considerably lower, 
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Figure 1 Chart showing the deterioration of palm oil 
when used on cold strip mills. 
a 
Figure 2. Chart showing flow diagram of palm oil treat- 


ing system on cold reduction mill. 
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ranging from 20 to 45 per cent in the pulp, and approxi- 
mately 35 per cent in the kernel. 

An appreciable quantity of palm oil, after further 
refining to remove free fatty acids and subsequent 
bleaching, is used as an edible fat for cooking and in 
the manufacture of margarine. 


PROPERTIES AND CONSTITUTION 


The ranges of the characteristics as obtained by 
reference to the literature are as follows: 
Specific gravity at 15 C...... 
Saponification number. 


.0.9209-0.9250 
. 195-210 


Iodine number........ 46-60 
Neutralization number...................... 8-20 


Refractive index at 40C (D)...... 1.4531-1.4580 
Melting point, degrees C.... .. - .. .25-50 
el sy ek te ea met oka ae eae 15-24 
Unsaponifiable. . Less than 0.5 per cent 
Saturated acids. .... ; _. .44-47 per cent 
Unsaturated acids......... ........:. 48-54 per cent 

Comparison of the constitution of the two main types 
of palm oil (Sumatra and Belgian Congo) show the 
following differences, taken as glycerides of the fatty 
acids: 


Acids Sumatra Belgian Congo 
| errr setel $3.2 17.2 
Linoleic... .... Raft aie Oke 9.5 5.6 
ooo se Sue eee a 0.6 0.5 
ee $4.0 10.6 
a ee lia oh loca at 2.9 5.2 
ee 0.1 0.1 


Allen made an investigation of the unsaponifiable 
portion of palm oil, and by fractional crystallization 
obtained an orange-brown crystalline substance melt- 
ing at 170-172 C, which is very susceptible to oxidation. 
The oxidation product obtained by exposure to the air 
has a strong odor of violets. The strongly character- 
istic violet odor of palm oil bleached with oxidizing 
agents is thus accounted for. 

A study of analyses of the fatty acids from palm oils 
from all available sources gives the following limiting 
proportions: 

Per cent 
Oleic acid... 39 -49.5 
Linoleic acid. . 5.6-10.7 
Myristic acid. 0.5- 2.5 
Palmitic acid. . ee 30 -44 
Stearic acid... .. ad . 29- 7. 

The variations are largely due to the differences in- 
herent in the varieties of the palms from which the oils 
are derived. At ordinary temperatures the oil varies 
from a soft butter to the hardness of tallow. The higher 
the percentage of free fatty acids present, the harder 
the oil normally is. The color varies from pale yellow 
to deep orange; occasionally it is dark brown. Odor and 
taste are now usually fairly pleasant, in comparison 
with those of oils as formerly obtained by the more 
primitive methods of extraction. 
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Most palm oil can be bleached readily by heating to 
about 100 C and blowing air through it or by the use 
of other oxidizing agents. Oil refined by the caustic soda 
method for edible purposes is very stable in storage. 

The flash point of palm oil is about 370 F and the 
fire point is in the region of 410 F. 

There is no specific test for the identification of palm 
oil, as would be expected from consideration of its 
structure. The usual tests for suspected adulterants 
may however be applied. Large quantities of palm oil 
are used in soap making, and in the manufacture of 
oleo-margarine. It is also used as a fuel for internal 
combustion engines in tropical climates, where modi- 
fications are possible in design of semi-diesel and spark 
ignition engines. It is the utilization of palm oil in the 
tin plate industry and in the cold-rolling of steels, 
however, in which we are chiefly interested. 


PALM OIL IN COLD ROLLING AND TIN PLATING 


The writer’s company recently made a very complete 
study of the use of pa!m oil in the cold rolling of steel 
strip; the results of this work may be of interest. The 
set-up in the cold rolling of steel strip is as follows: 

The palm oil supply tanks and catch basins are lo- 
cated in the basement directly below the tandem mills. 
The palm oil to be supplied to the mills is usually heated 
to a temperature of not less than 165 F and then 
pumped up to the mills through steam heated pipes to 
assure fluidity of the oil at the feed points at the stands. 

The sheet being rolled comes from the hot strip mill, 
through the pickling operation and is then run through 
a bath of palm oil. The primary purpose of this treat- 
ment is to inhibit corrosion, while a secondary consid- 
eration would be that of assuring a complete film of 


Figure 3 Schematic equipment diagram showing process 
piping. 
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palm oil at the point of entry at the cold strip mills. 

After the preparation outlined above, the sheet is 
passed through the tandem mill, and palm oil is fed to 
the strip at the stands. Excess palm oil, together with 
the cooling water from the mill drops into gutters, and 
is led to the catch basins in the basement. The palm oil 
is permitted to settle out of the mixture, and rises to 
the surface as a sludge containing a considerable amount 
of water, varying between 30 and 60 per cent of the 
total mass, as shown by tests conducted in our labora- 
tory. 

After cold rolling, the strip is passed through a scrub- 
ber to remove adhering oil or other impurities, and 
from the scrubber to an annealing furnace. From here 
it goes to the temper-pass mill and then to the shearing 
line, where it is trimmed and sheared to size. The 
sheared plates then pass through the white pickler, are 
washed, and then are transferred to the tinning ma- 
chines where the sheets are fluxed, tinned, washed and 
polished. In the hot dip tinning process, the sheet is 
first passed through a bath of flux, and then through 
the molten tin, the surface of which is covered with 
palm oil. It will be seen that the palm oil is subjected 
constantly to a very high temperature, in the neighbor- 
hood of 470 F, and the rate of deterioration must con- 
sequently be very great. After polishing, the tin-plate 
is ready for inspection and sorting. 


DETERIORATION OF PALM OIL IN SERVICE 


In our preliminary study of the deterioration of palm 
oil in service, it was thought that the only causes of 
this occurrence would be (a) emulsion with water from 
the cooling system at the cold-rolling mill (b) the inci- 
dence of solid particles or aggregated like carbonaceous 
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matter and iron oxide or iron scale, and (c) the presence 
of iron soaps of the palm oil fatty acids which would be 
soluble in the remainder of the palm oil, and would 
cause no adverse effects if permitted to remain in that 
solution. 


Analyses of the ash obtained by the incineration of 
previously dried palm oil from the rolling mills early 
showed that the problem was not so simple. 


The mean value of the determination of the ash from 
a considerable number of samples of contaminated but 
previously dehydrated palm oil was 2.93 per cent. When 
an extraction of the solid matter from the same palm oil 
was made by means of organic solvent (carbon tetra- 
chloride) it was found that the residue amounted to 
3.41 per cent of the total weight of sample taken. When 
this extracted material was incinerated it was found 
that the inorganic contact, consisting of metallic oxides 
and silica, was only 0.37 per cent. If we subtract this 
value from that of the total ash we find that 2.56 per 
cent was attributable to the metal oxides resulting from 
the combustion of oil-soluble metallic derivatives of the 
palm oil glycerides or fatty acids. If the assumption be 
made that metallic oxides had reacted with the palm oil 
to form simple metallic soaps, we would have the equiv- 
alent of 26 per cent of iron soaps dissolved in palm oil. 
In the light of the remainder of the experimental evi- 
dence the above hypothesis is completely untenable. 

Since the palm oil consists of more than 50 per cent 
of unsaturated fatty acid esters the presence of metallic 
oxides promotes a reaction which causes scission in the 
high molecular weight glycerides and the formation of 
appreciable quantities of chemically active low mole- 
cular weight acids such as acetic, formic and propionic. 
These acids are quite corrosive in nature and will react 


with a high proportion of iron oxide to form the ferric 
salts of these acids. We may represent a typical reaction 
of this group as follows: 
Equation 1 — 
2 CHs (CHe) 7 CH=CH (CH) 7 COOH+Met O.+ 
2H. O 
Met 2 CH s COOH+2 CH gs (CH2) 14 COOH 
(Oleic acid plus metallic oxide plus water forms metal 
plus acetic acid plus myristic acid) 


Equation 2 — 

Met (OH)2-+2 CHs COOH Grr CoQ,» 

(Metal hydroxide plus acetic acid forms metal acetate 
plus water.) 

Much of the iron found in the ash must originally be 
present in the form of the salts of these more volatile 
acids. 

Another consequence of the presence of some metallic 
oxide is the reduction of ferric oxide to the ferrous form. 
This ferrous oxide will act on the palm oil in a manner 
quite different from the ferric oxide and is responsible 
for the formation of polymeric compounds which are of 
much higher molecular weight than the original palm 
oil, and these polymers will greatly increase the viscos- 
ity of the remaining oil. This reaction may be typified 
as leading to the formation of compounds of the type 
represented by the formula below: 


CHs (CH2)7 CH CH (CH.2)7 COO R 


Met 2 HO. 


CHs (CH2)7 CH CH (CH,.)7 COO R X 


At the olefin bonds of two molecules of unsaturated 


Figure 4— Schematic equipment diagram showing air and water piping. 
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acids, the ferric iron enters a chelate bond and supplies 
the last valence required to form the chelate ring which 
is the nucleus of the high molecular weight polymeric 
bodies. 

Analyses have shown that the neutralization number 
of the used palm oil is approximately equal to that of 
the new palm oil and the iodine numbers and saponifi- 
cation numbers are materially decreased. Consideration 
of the formula for the iron complex given above shows 
that these conditions must exist in order to identify the 
presence of the complex. If the compound can be broken 
down to remove the iron as a solid oxide or hydroxide 
we would have regeneration of the two molecules of 
unsaturated ester or acid. The neutralization number 
would be unchanged but the iodine value would be 
increased due to the regeneration of the olefin bond. 
Figure 1 is a graphic illustration of the deterioration of 
palm oil. 


RECLAMATION OF USED PALM OIL 


We have attempted to show in the foregoing that 
palm oil, which in itself is a mixture of several com- 
ponent fatty acids and of their glycerides, is subject to 
a series of changes resulting in the formation of a variety 
of compounds which may range from low molecular 
weight fatty acids and their salts to polymeric sub- 
stances which increase the viscosity of the total mass to 
an observable degree. When the quantity of palm oil 
utilized daily in the steel industry is considered, the 
economic value of an efficient process for reclamation 
becomes apparent. 


In January, 1941, a quantity of palm oil sludge was re- 
refined by preconditioning, dehydration and subsequent 
treatment with an adsorbent followed by filtration. The 
re-refined palm oil was still quite dark in color and when 
melted was found to be slightly more viscous than the 
original palm oil. Test runs were made at the cold strip 
mill in Yorkville, Ohio, using this refined palm oil, both 
on tin plate gauges and on heavier gauges, and no diffi- 
culties were noted during the rolling operation. The 
strip was sent to the scrubber and to the subsequent 
operations in the usual manner, and a close check was 
maintained of the condition of the strip at each step. 
The strip tinned successfully without aberration or 
necessity for departure from the customary schedule, 
and the final inspection subsequent to tinning showed 
no objectionable features. 


Analysis of the re-refined palm oil showed that some 
differences existed between the product and new palm 
oil, but that the characteristics of the treated oil were 
oil were very much closer to those of new oil than they 
were to those of dehydrated palm oil sludge. 


A great deal of subsequent work has been done to 
obtain a product of better quality at a reasonable cost. 
Considerable progress has been made and our most 
recent work has shown that most of the very high 
molecular weight viscous polymers are removed as well 
as volatile corrosive acids, and to give greatly decreased 
values for ash. This means that we are now able to 
remove much more of the iron present than was accom- 
plished in the preliminary tests. Analyses are appended 
of new palm oil, of untreated used palm oil which has 
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been dehydrated, and of used palm oil which has been 
subjected to the new treatment. 


Used Palm oil 

New untreated treated 
palm oil palm oil with new 
dehydrated) process 


Neutralization number 22.6 23.1 23.6 
Saponification number. 197 145 187 
Iodine value 52 36 Th 
Ash. 11 78 1S 


PALM OIL REFINING SYSTEM 


Briefly, our palm oil treating system consists of two 
large steam-heated settling tanks, a reactor, a con- 
denser, a vacuum pump, a pre-coat mixer, two filters, 
a two-compartment slurry mixing tank and a re-refined 
palm oil storage tank, as illustrated by the block flow 
diagram, Figure 2, an examination of which shows that 
the flow of oil from the skimming pit beneath the tan- 
dem mill may be directed to either one of two precipita- 
tion or settling tanks from which the major portion of 
the water and solid particles may be drained off to the 
sewer after which the semi-dehydrated sludge is trans- 
mitted to a reactor wherein the sludge is thoroughly 
dehydrated, under relatively high vacuum, after which 
the sludge is treated by means of a reactant such as 
potassium dichromate and then further treated with an 
activated adsorbent material. After the proper reaction 
and adsorption process has been completed, the solid 
materials, including the adsorbent, are removed from 
the oil by means of one of two filters. 


” 


The schematic process diagram, Figure 3, illustrates 
the various process piping required to accomplish the 
desired results. Figure 4 shows the schematic arrange 
ment of the air and water piping and Figure 5 shows 
the steam piping. 


The palm oil sludge which contains approximately 
40 to 60 per cent water in a highly emulsified state is 
pumped from the settling or skimming pit, beneath the 
tandem mill roll stands to either settling tank No. 1 or 
No. 2 as a starting point of the process employed. The 
general description and function of each of the units 
used in the processing follows in the approximate order 
in which they are employed. 


Settling tanks — The settling tanks into which the 
palm oil sludge is pumped are each equipped with a 
steam-heated tube bundle to heat the palm oil-water 
sludge, and raise it to a temperature suitable to accom- 
plish the maximum degree of separation of the palm oil 
from the water as well as the solid materials which 
precipitate readily. 


A drain valve and a suitable sight glass or look box 
are connected to the bottom of the tank so the water and 
heavy solid contaminants which have separated from 
the palm oil may be drained into the sewer frequently. 
A perforated pipe is arranged in the bottom of each 
settling tank so the palm oil sludge may be aerated by 
means of introducing compressed air which, of course, 
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increases the buoyancy of the exceedingly small globules 
of palm oil which rise rapidly to the upper surface. 

These tanks are provided with a sight glass fitted 
with a cleaner so the separated water level and condition 
of the sludge may be observed. 

A suction arm fitted with floats is connected to the 
tank shell by means of a swing joint which permits the 
collection nozzle on the end of the suction arm to be 
slightly submerged beneath the surface of the separated 
palm oil and above the layer of separated water and 
precipitated solid contaminants. This enables the sludge 
pump to remove the palm oil for re-refining at the point 
at which the maximum degree of separation has been 
accomplished. The time required for this separation 
usually is approximately 72 hours but is dependent on 
the initial condition of the palm oil-water emulsion. 
After thorough separation has been accomplished, the 
sludge is pumped into the reactor for chemical and 
further physical treatment. 

Sludge pump — The sludge pump is of the turbine 
type and is equipped with stainless steel impeller, shaft 
and liners which may be removed and replaced easily 
without dismantling the piping. This pump being of 
the turbine type is not readily injured by handling 
small solid particles of an abrasive nature. 

The piping of the sludge pump is so arranged that 
the separated palm oil may be removed from either 
precipitation tank and delivered to the reactor. An 
additional piping arrangement is incorporated whereby 
the entire contents of either precipitation tank may be 
transferred from one to the other so the tanks may be 
emptied periodically for inspection and cleaning. Such 
an inspection should be made at least once every sixty 
days. 

Reactor — The reactor, in which all the purification 
or re-refining activities take place, is connected through 
a condenser to a vacuum pump which removes the 
vaporized constituents from the palm oil being treated 


Figure 5- Schematic equipment diagram showing steam 
piping. 
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and exhausts the non-condensible vapors to the atmos- 
phere while the vapors which have been condensed and 
collected in the condenser are drained off to the sewer. 

The operations occurring in the reactor are as follows: 

(a) Complete drying or dehydration of the palm oil 
sludge. 

(b) Thorough contacting of the sludge with the solu- 
tion of preconditioning catalyst. 

(c) Thorough contacting the dehydrated oil with an 
activated, or other suitable adsorbent material. 

(d) Continuous removal of the gases by sweeping 
with steam. 

(e) Separation of the particles of liquid components 
from the vapor components by means of a de- 
phlegmator or separator. 

The reactor is constructed of heavy gauge plate and 
is equipped with a very efficient type motor-operated 
impeller for thoroughly mixing the reactant with the 
palm oil being treated and is located on the bottom 
of the tank so as to be readily accessible for maintenance 
purposes. It also performs the additional function of 
mixing or contacting the adsorbent material for adsorb- 
ing various types of impurities from the palm oil. The 
process of adsorption is, of course, dependent on the 
temperature, speed and time of contacting. The im- 
peller also performs the additional function of imparting 
sufficient turbulence to the liquid being heated to affect 
efficient heat transfer from the steam heating coils. 

The reactor is equipped with a steam heated remov- 
able tube bundle of sufficient capacity and heating 
surface to heat the palm oil being treated at a low heat 
density per square foot of surface thereby preventing 
injury to the oil by overheating. The steam flow to the 
tube bundle is controlled by means of a steam regulating 
valve actuated by a temperature bulb located in the 
inside of the reactor. 

The reactor is equipped with two steam heated an- 
nular rings and baffles over which the oil is passed by 
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the circulation pump. The flow of the oil onto the upper 
baffles is controlled by means of a sleeve valve which is 
located in the top of the reactor. 

A separator or dephlegmator is attached directly to 
the top of the tank and is so arranged that the collected 
globules of liquid are drained or refluxed back into the 
reactor while the separated gases are passed on through 
to the condenser vacuum pump. The main body of the 
reactor is equipped with a 12 inch sight glass fitted with 
a cleaner or wiper on its interior so the operation of the 
reactor and the condition of the oil being treated may 
be readily observed by the operator during treatment. 

The reactor operates in conjunction with a circulating 
pump which is connected from the bottom of the reactor 
to the sleeve valve in the top section above the baffles 
for recirculating the palm oil over the heated baffles in 
the top section of the reactor tank. 

In addition to the above, a condenser is connected 
directly to the gas separator or dephlegmator by means 
of suitable piping and a sight glass interposed in the 
line so the vapors coming over from the gas separator 
may be readily observed. The sight glass is equipped 
with a steam cleaner and is illuminated so this operation 
may be followed at all times. The condenser is of the 
tube bundle type and is equipped with valves to control 
the passage of the gases and efficiently condense water 
and light oil vapors coming from the reactor. 

The condenser is fitted with a receiving chamber hav- 
ing two compartments to receive the condensate from 
the condenser. The two compartments are so connected 
that the condensate may be drained off at intervals 
without shutting down the equipment. The surface of 
the condenser is adequate to insure most efficient 
operation. 

A vacuum pump of the water-seal type is connected 
to the condenser for removing the non-condensible 
vapors which pass through the pump and are exhausted 
to the atmosphere. The vacuum pump has no moving 
parts in metal to metal contact. Consequently an ex- 
ceedingly long life may be expected from it. The in- 
ternals are readily removable and replaceable without 
disturbing any of the piping. Such a pump handles 
relatively large slugs of an noncondensed liquid which 
might accidentally pass through the pump without 
injury to it. 

Operation of the reactor —- The reactor, after having 
been filled with the palm oil to be treated and charged 
with the required quantity of Fuller’s earth or reactant 
material, operates as follows: Steam is turned on both 
the main heating tube bundle and the top annular 
steam heated rings and the agitator started. The cir- 
culating pump which causes the oil to flow over the 
steam heated baffles is started as well as the vacuum 
pump and cooling water for both the vacuum pump 
and condenser is turned on and the palm oil flow regu- 
lated to the circulation pump by means of a throttling 
valve and a sleeve in the top of the reactor. 

Immediately this operation has been established 
steam is admitted into the bottom of the reactor through 
a perforated pipe so as to act as a sweeping agent and 
accelerate the removal of the gases liberated by heating 
the palm oil mixture. 

With these adjustments all made, the reactor oper- 
ates as follows: The major portion of the latent heat 
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Figure 6 Enlarged views showing fineness of celite 
filter-aid channels (left) in comparison with closely 
woven filter cloth (right). 


of vaporization is supplied by the main tube bundle 
heater while being contacted with the adsorbent mate- 
rial or reactant by means of the high speed mixer 
thereby insuring thorough contacting of the liquid with 
the adsorbent as well as effective heat transfer from the 
heating tube bundle and the liquid is then being cir- 
culated by the circulation pump through the sleeve 
valve and onto the surface of the steam heated baffles 
over which it flows in the form of a fine film. 

These annular rings supply the balance of the heat 
required to instantaneously flash off such gases as are 
liberated by the forementioned action. After passing 
over the baffles the oil is drained back to the main body 
of the liquid. This entire operation is carried out under 
a vacuum of at least 20 in. so the break down of the 
palm oil-water emulsion and the removal of the released 
vapors are readily accomplished and are considerably 
accelerated by the steam which has been introduced as 
a flushing agent. 

The light volatile acids of low molecular weight as 
well as such contaminants as torch oil together with the 
water, are swept out of the reactor into the gas separator 
and may be observed through the illuminated sight 
glass which is interposed between the gas separator tank 
and the top of the reactor. 

It is well to be reminded at this point that this process 
is made especially efficient by accomplishing effective 
fractional distillation at low temperatures without ex- 
cessive frothing or foaming and at temperatures which 
do not overheat the palm oil and which would cause 
considerable damage to it. 

It is well to call the reader's attention to the fact 
that the normal boiling point of water at atmospheric 
pressure is 212 F whereas the boiling point of water at 
20 in. vacuum is approximately 160 F and at 26 in. of 
mercury, approximately 124 F and the normal operating 
vacuum applied to this equipment ranges from 20 to 
29.5 in. of mercury. The reactor is also equipped with 
a chain operated relief valve so as to prevent the build- 
ing up of excessive pressure within the reactor. 

Suitable pressure gauges are installed both on the 
reactor tank and in the feed line to the sleeve valve. 

After practically all moisture and light volatile con- 
taminants have been removed by the initial operation 
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Figure 7- An enlarged sketch illustrating the manner 
in which a filter-aid prevents the passage of finely 
divided impurities through the filter cloth. 

The Filter Cake — All the impurities suspended in the liquid 
being filtered are accumulated here. The cake is kept open by the 
filter-aid which is mixed with the liquid to be filtered. 

The Precoat A thin film of filter-aid is deposited on the filter 
cloths by precoating. This thin film is open to the passage of 
clear liquids but is positively impervious to all solid impurities. 
It serves to keep the main filter cake containing the impurities 
from coming in direct contact with the filter cloth. 

The Filter Cioth Its sole function is to support the precoat 
and the filter cake. Slimes and gums do not reach it to clog the 
meshes and slow down filtration, or penetrate the cloth and 
cause cloudy filtrates. 


of the reactor, the reactant material or preconditioning 
agent is prepared in the mixing tank. 

The mixing tank — The mixing tank which is pro- 
vided for this process facilitates the mixing of the 
various material used in the treatment of the palm oil 
and their transfer to either the reactor or the precoat 
mixer. The mixing tank consists of a two-compartment 
steam heated tank, each compartment being so piped 
and valved direct to a motor-operated sludge pump 
which also acts as the apparatus for mixing thoroughly 
the Fuller’s earth or adsorbent material into a slurry 
with palm oil so it may be pumped by the sludge pump 
into the reactor. 

The sludge pump is so constructed that it will readily 
handle exceedingly large quantities of abrasive materials 
without excessive wear and is equipped with specially 
hardened plates and removable liners. The side of the 
mixing tank in which the palm oil adsorbent slurry is 
mixed, is equipped with steam heated coils, tempera- 
ture indicator and temperature controlled steam valves 
for regulating the supply of steam to the heating coil as 
well as an air ejector to aid in accomplishing thorough 
agitation. 

The other side of the mixing tank is used for mixing 
the reacted material with a sufficient quantity of water 
to make up a saturated solution of the reactant which 
is thoroughly agitated until the solution is complete, by 
means of a steam agitator which operates as an auxiliary 
to the steam heated coils which are equipped with a 
temperature control for controlling the steam and a 
suitable indicating gauge. 

A mixture of the preconditioning catalyst, usually 
(KeCreO07) and sufficient water to form a solution is 
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made up in the steam heated mixing tank and pumped 
into the reactor, and thoroughly contacted with the 
palm oil by means of a high speed mixer impeller, dur- 
ing which time the reactor is held under a relatively high 
vacuum so that the proper reaction takes place, that is, 
the metallo-organic compounds are converted to the 
metallic oxides with liberation of the fats. These pre- 
cipitated oxides, of course, are infinitely small with 
respect to particle size and in fact are of colloidal di- 
mensions and although unfilterable while in that state, 
are readily adsorbed by means of a suitable adsorbent 
material. 

After thoroughly contacting the oil and catalyst in 
the reactor and after it has reached the desired degree 
of dehydration, a mixture compound of preconditioned 
oil from the reactor and a suitable adsorbent is made 
into the form of a heavy slurry in the mixing tank, and 
is then transferred again to the reactor where the 
process of adsorption takes place. 

In speaking of the adsorption process as applied to 
this equipment, it might be well to mention the fact 
that the rate and degree of adsorption is unquestionably 
controlled by the time, temperature and speed of mix- 
ing or contacting the adsorbent with the molecules of 
the oil being treated. 

Generally relatively little is known of the process of 
adsorption; however, it is described generally by 
Gurwitch and Moore in their work on Technology of 
Petroleum and briefly is as follows: 

“The decolorizing properties of bone charcoal, Fuller's 
earth, silica-gel, and many other finely porous sub- 
stances have been known for some decades, and has been 
met with continually increasing application in the 
petroleum industry. These substances have become 
most indispensable in the preparation of many petro- 
leum products. The physical-chemical process named 
adsorption which underlies the action of finely porous 
substances has been exhaustively studied by many in- 
vestigators, particularly during the last few years.” 

In the adsorption process, the action appears to be 
as follows: 

When the adsorbent comes into contact with a solu- 
tion it attracts molecules of the dissolved substances as 
well as the solvent to its surface. As a result of this 
attraction, films consisting of condensed molecules are 
formed about the particles of adsorbent, and the dimen- 
sions of these films are determined by the radius of 
action of the adsorbent. 

The proportion of the molecules of the dissolved sub- 
stance and those of the solvent in this film are deter- 
mined, in the first place, by the proportion of the two 
kinds of molecules in the solution, and secondly by the 
force with which one and the other are attracted by the 
adsorbent. When, therefore, one and the same adsorbent 
acts upon equally concentrated solutions of various 
substances in the same solvent, the one which is most 
strongly attracted by the adsorbent is adsorbed to a 
greater degree. 

If, on the other hand, we take equally concentrated 
solutions of one and the same substance in various sol- 
vents, the substance is most strongly adsorbed from the 
solvent, the attractive power of which for the given 
adsorbent is the least. Thus, in adsorption there may be 
said to be a contention between the molecules of the 
dissolved substance and those of the solvent as both 
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strive to attain the greatest possible concentration at 
the surface of the adsorbent. 

What has already been said on the general character 
of the force of the physical-chemical attraction, renders 
it possible to predict many of the phenomena of adsorp- 
tion and so to control these processes to a certain de- 
gree; and in this consists the advantage of the mechan- 
ical view of adsorption as described. 

We will now consider the behaviour of various con- 
stituents of petroleum when treated with Fuller’s earth 
from this point of view. The greatest interest centers on 
the adsorption of resinous and similar substances which 
give their color to petroleum products, and in general 
are to be regarded as detrimental and undesirable con- 
stituents. As we know, these substances are acid-con- 
taining, partially unsaturated, and belong to those con- 
stituents of petroleum with the highest molecular 
weights. On the basis of what has been said above, we 
may, therefore, expect that petroleum resins and as- 
phalts will be adsorbed in a particularly high degree, 
and this has been confirmed by experiment and in 
practice. 

All that has been said above refers also to the adsorp- 
tion of naphthenic acids, which are very readily adsorb- 
able owing to the presence of the carboxyl group. Here 
also the acids of high molecular weight are more readily 
adsorbed than those of low molecular weight. 

The behaviour of the nitrogen and sulphur com- 
pounds of petroleum as regards adsorption is as yet 
little investigated, but it is known that they are readily 
adsorbed. 

The method adopted for contacting the Fuller’s earth 
is of a continuous nature. The great advantage of this 
method over that of the filtration method lies in the 
much greater rapidity of the process, which is promoted 
by the fact that the finest ground earth made may be 
used when operating by this method. With the finer 
powdered Fuller’s earth the adsorption, and especially 
that of coloring substances, proceeds much more rapidly 
than by any other method. 

The application. of Fuller’s earth, especially a clay 
which has been activated, to the treatment of vegetable 
oils such as palm oil, has been proven to be quite effec- 
tive, as the results obtained with this equipment indi- 
cale. 

During all the various steps of processing in the 
reactor, the removal of moisture is being accomplished 
at all times without excessive foaming by applying 
steam as a sweeping agent. 

After the aforementioned treating operation has been 
accomplished in the reactor, the palm oil is then ready 
for filtering out the adsorbent material with its ad- 
sorbed contaminants and other mechanical or solid im- 
purities by means of the filters which have been pre- 
pared for this operation by being precoated with a 
filter aid. 

Precoat mixer — The precoat mixer which is used for 
thoroughly mixing and maintaining the precoat mate- 
rial in suspension in the palm oil which is used for pre- 
coating the filters prior to the filtering operation and for 
maintaining the filter aid in suspension during the 
precoat operation, is constructed of heavy gauge plate 
and has mounted thereon a 3 hp motor for driving the 
impeller. 








The capacity of the precoat mixer is such as to effect 
a suitable balance between the filter and the quantity 
of material used for precoating the filters and is equipped 
with a relief valve for venting the tank during certain 
operations as well as acting as a safety measure if undue 
pressure should be built up in the mixer. It is also fitted 
with a steam coil for heating and maintaining the tem- 
perature of the oil being filtered in the neighborhood of 
250 to 300 F. 

The steam coil in turn is controlled by means of a 
thermally operated steam control valve. The mixer is 
also equipped with the necessary sight glasses for ob- 
serving the liquid height and pressure gauge as well as 
a vent which is manually operated. The precoat mixer, 
after the operation of precoating the filters, also acts as 
a surge tank for equalizing the flow of treated palm oil 
from the turbine mixer to the filters. 

After the precoating operation the palm oil mixture 
is fed continuously from the reactor so that immediately 
upon the reactor being emptied, filtration may be pro- 
ceeded with and the reactor recharged with a fresh 
batch of treated palm oil from the reactor. 

Filter feed pump — A filter feed pump of the turbine 
type with removable stainless steel internals is used for 
feeding both material from the precoat mixer to the 
filter as well as circulating precoat material to either 
or both of the filters to establish a precoat on the filter 
leaves. The rate of feed from the precoat mixer to the 
filters under either the operation of precoating the 
filters or the actual filtration of the treated palm oil is 
controlled by a flow control known as Fulscope which 
























































controls an air-operated feed valve which is connected 
so as to operate as a by-pass on the filter feed pump. 
The Fulscope may be adjusted so as to maintain any 
given pressure on the filters. This arrangement avoids 
excess packing of the filter cake on the filter leaves. 

Filters — Filtration is accomplished by means of two 
filters either one of which may be operated while the 
other is being cleaned. 

The filters consist of several leaves on which are 
mounted glass filter cloths and which are connected to a 
discharge manifold near the bottom of the cylindrical 
filter tank. 

To accomplish the degree of filtration required with a 


Figures 8 — View of a typical installation for the com- 
plete re-refining of palm oil. 








material such as palm oil, it is necessary to use a filter 
of precoated type. Filtration is usually accomplished 
by forcing a liquid under pressure through a cloth or 
screen. Theoretically the liquid should pass through the 
opening of the filter cloth and the impurities should 
remain upon the cloth but what actually happens in a 
great many cases is that the finer suspended solids pass 
with the liquid through the comparatively coarse open- 
ings in the filter cloth. The larger particles remain 
behind upon the cloth to clog the openings, smear the 
cloth and slow down or entirely stop the flow through 
the filter leaves. Such difficulties are emphasized by 
what may be termed clarification filtration, where the 
particles to be removed are slimy or colloidal in size. 
Palm oil presents this type of filtration problem. 

The finely divided suspended matter cannot be com- 
pletely removed nor can definite clarification be affected 
economically unless a filter aid is added before the oil 
passes through the filter. Figure 6 illustrates the use of 
an appropriate filter aid for the formation of a precoat 
on the filter cloths with respect to the method used in 
obtaining a clarity. A diagrammatic cross section 
through the filter cake illustrates the formation of the 
filter cake upon the filter cloth (see Figure 7). 

A small quantity of appropriate filter aid of the celite 
type added to the liquid being filtered assures the 
formation of an open cake on the filter leaves and greatly 
increases the rate of flow. In addition to the use of the 
celite as a filter aid, it is necessary to form a precoat on 
the filter leaves prior to the beginning of filtration so as 
to protect the screens and facilitate the removal of the 
cake when the filtration cycle is complete. 

In normal operation, a previously filtered quantity of 
palm oil is mixed with celite filter aid, thus forming a 
slurry in the heated mixing tank until it is in thorough 
suspension. Usually approximately 10 Ib of filter aid 
per 100 sq ft of filter area are used for this precoat 
charge. An additional quantity of filtered palm oil is 
transferred to the precoat mixer so that with the pre- 
pared volume of slurry added, the total volume is ap- 
proximately 125 to 150 per cent of the total volumetric 
capacity of the filter pump and pipe lines. 

The precoat suspension is then pumped through the 
filter at a low pressure depositing a thin film of filter 


Figure 9 Palm oil treated in systems such as shown 
here may be re-used on all types of cold mills without 
experiencing production difficulties. 






























aid over the surface of the screen. The palm oil is re- 
turned through the filter discharge to the precoat mix- 
ture tank, the agitation being continued and circulation 
maintained until the palm oil shows no evidence of 
suspended solids. Filtration can now be started. 

The proper temperature for economic filtration is 
maintained by means of a tubular heater in the precoat 
mixer, and by means of steam jackets on the filters. 

While preparing the precoat, a predetermined quan- 
tity of celite filter aid is added to the main batch of 
palm oil in the reactor and thoroughly dispersed by the 
high speed mixer or agitators. 

When the precoating of the filters has been completed, 
the flow from the filter is directed to the re-refined palm 
oil storage, or receiving tank, and the treated palm oil 
from the reactor is pumped into the precoat mixer, 
until the reactor is empty. After this the reactor is re- 
charged for the beginning of a new treating cycle, and 
the filtration continued until the precoat mixer is empty. 

The filters and filter cakes on the filter leaves are 
blown dry with compressed air. The cake is then re- 
moved from the filter screens by removing the entire 
set of leaves as a unit from the filter shell and removing 
the entire coating on the leaves and returning the filter 
element to the shell for further operations. 

As the filtering operation continues the filtered oil is 
conducted to the re-refined oil storage tank. 

Re-refined palm oil storage tank — The storage or 
receiving tank for the re-refined palm oil is of 2000 
gallon capacity and is equipped with a steam heated 
tube bundle for maintaining the palm oil at a tempera- 
ture which permits easy handling. The tube bundle is 
equipped with a suitable thermally operated steam 
controlled valve and the receiving tank with a suitable 
temperature indicator, pressure gauge and relief valve. 
An air supply is also connected to the tank for removing 
the re-refined palm oil from the same, thereby eliminat- 
ing the use of a pump. The usual temperature main- 
tained in the storage tank is approximately 180 F. The 
re-refined palm oil is then returned to the tandem mill 
for further use. Figures 8 and 9 show a_ typical 
installation for the complete re-refining of palm oil. 
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fn. THANKS ctny 


by our DO and most important Your 


In January, 1942, we gratefully thanked 
Industry for its half-century of confi- 
dence in Hyatt. That message heralded 
the beginning of the 50th year of Hyatt 
Roller Bearings. 

Since then . . . with our country in 
peril of its life . . . American industry 
has thrilled the Allied world with star- 
tling feats of production. 

Like soldiers on attack, men of the de- 
sign boards and production lines swung 
to the job of pouring out the machines 


that will win this mechanized war. 


Industry called on Hyatt for vital 
bearing assignments in planes, tanks, 
ships, guns .. . and in the machines that 
build them. 

Creating bearings for such vital serv- 
ice was more than a responsibility. It 
was a privilege. It was a command! 

Without lost motion the whole pro- 


ductive effort of Hyatt became a single 





aim ... to rush the most devastating 
fighting power possible into the hands 


of our fighters and their allies. 


Under the impetus of our fight for 
freedom, Hyatt precision production 
has swelled tremendously. This took 
place despite the many necessary 
changes made in designs and sizes, tools 
and methods... all having been accom 
plished without losing a stride in the 
race against time. 

Working with you... for America... 
has given us the chance to be extra proud 
of our fiftieth year, just completed. It 
was by far Hyatt’s most important year 

. In manufacturing achievement and 
in contribution to the great cause. 

Therefore, for giving us a golden op- 
portunity in our golden year, again we 
say THANKS, INDUSTRY. 

Hyatt Bearings Division, General 


Motors Corporation, Harrison, N. J. 
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Syuthetic Scrap 


DPNRVACL RADUCIION 


- 2... it is claimed that direct reduction of iron ore by 


the Harman process will produce a synthetic scrap at 


costs equal or lower than the blast furnace-converter 


combination ..... 


by B.S. HARMAN, vice eresivoenr 


Loftus Engineering Corporation 


PITTSBURGH, PENNSYLVANIA 


A THE importance of finding substitutes for steel scrap 
is known to all, and need not be dwelt upon here. The 
production of synthetic scrap from blast furnace metal 
is available in some plants, but is limited by blast 
furnace capacity available for the purpose. New blast 
furnace capacity being built is limited by the avail- 
ability of critical materials such as turbo blowers. Coke 
supply is another limiting factor on the expansion of 
blast furnace capacity. It is apparent that the new blast 
furnace capacity under construction cannot be used to 
meet both the demand for iron as well as the demand 
for scrap. This situation has revived interest in the 
direct reduction of ore. 

There are many different methods of reducing ore to 
metallic iron which fall under the category of direct 
reduction. The products of these processes are classed 
as sponge iron, granular iron, briquetts and cast iron. 
Through carelessness or lack of clear conception all of 
these products have been given the general designation 
of sponge iron. 

Generally speaking sponge iron is the product ob- 
tained through low temperature reduction, whereby the 
iron becomes plastic but is not melted. The gangue of 
the ore is fluxed and squeezed out of the iron. 

Granular iron is usually produced at temperatures 
below that at which the iron becomes plastic and 
separation of the gangue and iron obtained magnetically. 
Granular iron has also been produced by sintering the 
reduced iron involving temperatures high enough to 
cause plasticity, then quenching in water, crushing and 
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magnetically separating the iron from the gangue. 
The objection to the latter method is that the silica in 
the ore becomes physically combined with the iron and 
cannot be magnetically separated. 

Briquetting is resorted to for fine ores as well as 
granular iron. Granular iron is briquetted for two pur- 
poses: (a) to prevent oxidation in melting and (b) to 
increase its mass so that it will not float when charged 
into a bath of molten metal. Briquetting of ores is 
usually confined to the more pure concentrates of fine 
ores. 

The principle objection to these processes has been 
low rates of production, and consequent high cost per 
ton. The principle cause of low production is the low 
temperatures obtained from the reducing flame, which 
is required for supporting the reaction between carbon 
and iron oxide. The requirement for iron ore reduction 
is a reducing atmosphere. reducing atmosphere repre- 
sents incomplete combustion and consequently low 
temperature. The requirement for melting the reduced 
iron is a high temperature, which is most conveniently 
obtained by complete combustion, involving an oxidiz- 
ing atmosphere. Hence, the two requirements — that 
of a reducing atmosphere and its consequent low tem- 
perature, and that of a high temperature and its con- 
sequent oxidizing atmosphere oppose each other. The 
result has been that most direct reduction processes are 
confined to reduction of the ore, producing a granular, 
or nodulized metallic which is magnetically separated 
from the gangue of the ore. 

An exception to this is the Bassett process which 
melts the iron, thus producing a cast iron. A description 
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Figure 1 Progressive reactions in kiln producing iron 


and portland cement. 


of this process was published in the July, 1936 issue of 
Rocks Products magazine. Bassett utilizes a 9 ft x 140 
ft rotary kiln, the melting end of which is of a larger 
diameter to form a melting pot from which iron is 
tapped. This is illustrated in Figure 1. The kiln 
charged with finely ground iron ore, limestone and coal. 


Is 


The amount of stone charged is such that the lime 
silica ratio complies with the analysis of cement clinker. 
Cement clinker has a melting temperature of approxi- 
mately 3000 F or over, whereas the iron containing 4.3 
per cent carbon melts at about 2160 F. The kiln is fired 
with a powdered coal burner, developing temperatures 
of 2850 F in the melting chamber. The gangue of the 
ore and the limestone are clinkered at temperatures 
approximately 2700 F, and is discharged at the lower 
end of the kiln. The differential in melting temperatures 
permits the iron to be molten and the slag clinkered. 
The reactions for the ore are shown above the kiln on 
Figure 1, while stages of transition in the stone are 
shown below the kiln. 


Figure 2 
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The analysis of the iron is given as: 


Silicon lO to .15 
Carbon £ to 4.5 
Sulphur. ‘Trace 
Phosphorous 065 


Manganese. . \pprox. .4 
due to the 


fact that silica does not reduce to silicon, except in the 


The silicon content is very low. This is 
presence of excess carbon, which is not present in this 
case. The manganese in the iron remains the same as 
the manganese content in the ore. It is interesting to 
note that the sulphur is practically eliminated. This 
may be partially attributed to the high limestone 
charge, which is about twice as great as that of the 
blast furnace, and also to the fact that the back end of 
the kiln acts as an ore roaster. The charge that iron 
produced by direct reduction is high in sulphur is true 
only in some cases. 

It is well to note that 
ciently oxidizing to obtain a fairly high temperature, 


Bassett carries a flame suffi- 


although a reducing atmosphere is shown on the sketch, 
and the article states that the burners were adjusted to 
give a reducing flame. Bassett and others state that a 
CO/COs ratio of 65/35 at the burner, is sufficiently 
reducing for the purpose. The rate of production of the 
plant is given as 65 tons of iron and 65 tons of clinker 
per day. 

The iron analysis as given above is desirable from the 
standpoint of low sulphur and low silicon. The objection 
to the process is low production and the consequent high 
cost. 

The facilities for economic production do not seem 
to be present in the development as presented by Bas 
sett, in that, it would not be feasible to secure the high 
melting rates, required for commercial production. It 
would appear that separation of the melting functions, 
that of the reduction the 
might be advantageous, and to this end, it is well to 


from functions of process, 


Rotary kilns of this type can be built for sintering ore in capacities up to 1200 tons per day. 
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study a recent development on ore sintering in a rotary 
kiln shown Figure 2. Kilns of this type can be built for 
capacities up to 1200 tons of sinter per day. 

S. G. Thyrre presented a paper before the Eastern 
States Blast Furnace and Coke Oven Association out- 
lining the progress made in recent years on ore sintering 
in rotary kilns. Figure 3 shows the ringing experienced 
when using the plain walled kiln. The new development 
was directed toward eliminating this objectionable ring- 
ing which was responsible for failures in rotary kiln 
sintering. Figure A of Figure 4 shows the temperature 
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Figure 3 — Cross-section showing contour of ring built 
up in 9 ft x 175 ft rotary kiln. 


Figure 4_Chart showing temperature gradient of material 
and gases in (A) straight walled kiln and in (B) Smidth 
design. 
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gradient of the material and gases obtained in a straight 


walled kiln in which ringing is experienced. Figure B of 


Figure 4 shows the temperature gradient of the mate- 
rial and of the gases which is obtained in a kiln of the 
F. L. Smidth design. It will be noted that the diameter 
of the kiln just before the discharge has been enlarged 
to 14 ft which has the effect of retarding the rate of 
heating, holding the temperature below that at which 
ringing occurs. The material is then brought rapidly 
up to approximately 2300 F temperature in the nar- 
rower straightwalled section in the discharge end. The 
flame temperature in this section is high enough to 
melt any accumulation adhering to the wall and what 
little ringing does occur is confined to the extreme end 
of the kiln and is removed by the insertion of a water 
cooled boring bar shown in Figure 5 

Figure 6 shows a sintering kiln discharging into a 
vertical melting furnace. The material charged into the 
sintering kiln, which now becomes a reduction kiln, 
consists of finely crushed ore and limestone, with suffi- 
cient carbon such as coke breeze to affect the metal- 
urgical reaction required for reduction. The mixture is 
heated to 2300 F in the reduction kiln and discharged 
into the melting kiln. The amount of coke charged 
with the material is about 500 lb per ton of iron. Addi- 
tional carbon is added to the material as it leaves the 
reduction kiln. This is for the purpose of adding carbon 
to the iron in the bath as well as to reduce oxidation 
loss in iron. The carbon content of the product may be 
varied at will, subject, of course, to practical limitations 
in melting temperatures. Hence the product will be a 
synthetic scrap in the true sense of the word. 

The melting furnace is fired with an oxidizing flame 
with an air preheat of 1800 F. In order to meet the re- 
quirements for a reducing atmosphere for the reduction 
kiln, the oxidizing gases from the melting kiln are con- 
verted, or reformed into reducing gases by the injection 
of a reagent such as carbon or hydrogen as they leave the 
melting furnace. With powdered coal as fuel, incan- 
descent carbon is added to the gases to convert the COz 
to CO. This is an endothermic reaction absorbing heat 
but as it takes place after the gases leave the melting 
chamber it does not affect hearth temperature, an 
advantage not offered in the Bassett plant. 

It might be well at this point to illustrate the differ- 
ence between oxidizing and reducing gases. 


Figure 7 shows curves of equilibrium between hydro- 
gen, water vapor and iron, and also between carbon 
monoxide, carbon dioxide and iron. The ordinate of 
this chart represents the percentage of carbon monoxide 
with respect to carbon dioxide. 


The area above the line marked FeO-Fe represents 
the condition of temperature and gas c omposition under 
which metallic iron will exist unchanged in contact with 
the gas, or that in which iron oxide will be reduced to 
metallic iron by the action of the gas. The line marked 
FesQ04-FeO indicates the range of compositions which 
will produce ferrous oxide in the area above the line, 
and ferric oxide in the area below the line. The total 
area above the FeO-Fe curves summarizes all of the 
gas compositions and temperatures under which no 
oxidation occurs. The area below the FeO-Fe curve and 
above the Fes04-FeO summarizes the gas compositions 
and temperatures which will produce ferrous oxides. 
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The area underneath the Fes04-FeO curve indicates all 
conditions which will produce ferric oxide. 

In the curve of equilibrium for hydrogen, it will be 
noted that the ratio of hydrogen to water vapor de- 
creases as the temperature increases, which means that 
a lower percentage of free hydrogen is necessary to 
render water vapor reducing in action at the high tem- 
perature than at the low temperature, whereas with 
carbon monoxide the reverse is true. 

The conversion of the oxidizing gases to reducing 
gases may be expressed by the simple equations shown 
on the upper right hand portion Figure 7. As previously 
stated, to render water vapor non-oxidizing it is best 
to add hydrogen in the form of natural or coke oven 
gas while for carbon dioxide, we may add either carbon 
monoxide or pulverized carbon. The selection of which 
of the two should be added is illustrated by equations 
5 and 6, Figure 7. If solid carbon is added, two-thirds of 
the total fuel is burned to COs and the maximum 
amount of high temperature heat is released in the 
melting chamber. This thermal reaction is patterned 
after that of the blast furnace wherein the wind blown 
through the tuyeres unites with the carbon to form, 
first COg furnishing the high temperature heat and then 
the COs unites with additional coke to form CO. 

In equation 6 only one-third of the total carbon is 
burned to COs while two-thirds of it is burned to CO 
resulting in relatively low flame temperatures. This 
type of combustion is characteristic of the usual direct 
reduction processes producing sponge iron and granular 
iron. The temperature of the gases entering the reduc- 
tion kiln as well as the total heat supplied remains the 
same in both cases. 

Referring to Figure 6, the melting furnace is fired 
with essentially a COeg flame supplying the necessary 
high temperature heat for melting. The COg gases are 
subsequently converted to CO by the injection of in- 
candescent carbon at the throat of the uptake. This 
conversion is necessary in order to supply the reducing 
atmosphere required for supporting the reactions in the 
kiln. As the quantity of heat thus supplied is insufficient 
for the thermal requirements of the kiln, an additional 
burner firing a CO flame is applied through the kiln 
housing. 

The analysis of the metal will be similar to bessemer 
blown metal with the exception of manganese and nitro- 
gen, as nitrogen is not absorbed in the metal, nor is the 
manganese oxidized out of the metal. The sulphur will 
be low by virtue of the facts previously explained. With 
Lake Superior ores, sulphur in blast furnace iron orig- 
inates from the coke. The quantity of coke in direct 
contact with the iron in the direct reduction plant is 
only one-third of that in blast furnace practice, which 
is another reason why the sulphur will be low. While the 
carbon content of the product may be varied at will, 
practical consideration of temperatures, place a restric- 
tion on maintaining an extremely low carbon. Figure 8 
illustrates the familiar iron carbon diagram from which 
it may be seen that, at the eutectic of 4.3 carbon, the 
melting point is 2150 F whereas an iron with 1% per 
cent carbon, has a melting point of 2550 F. The average 
temperature of cast from a blast furnace is 2550 F, 
which is 400 F above melting. This process, with tapping 
temperature between 2900 and 3000 F, common in open 
hearth practice, allows the same margin, 400 degrees, 
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Figure 5 —— View showing boring bar entering door in hood 
of sintering kiln. 


above melting if the carbon content is 14% per cent. 

The production of synthetic scrap by the direct 
reduction process is offered, not as a substitute for, but 
as a supplement to, blast furnaces. The plant as de- 
scribed is in reality, a horizontal blast furnace, so con- 
structed as to permit the production of a low carbon 
charging stock, or pig scrap. Comparative cost of syn- 
thetic scrap production by this process and the blast 
furnace-bessemer process are shown in Table I. These 
costs are only relative as they naturally will vary with 
the cost of materials. 

On a coke basis, the fuel required amounts to 1650 
pounds of coke per ton of iron which in turn is equiva- 
lent to approximately 2648 pounds of coal per ton of 
iron. In general, the cost of fuel for the direct reduction 
process for any one given location, is less than the cost 
of fuel for the blast furnace. 

The above outline covers the historical and prelim- 
inary studies on direct reduction which led to the de- 
velopment of the new process. A detailed description of 
this process follows. 

Capacity — Using a 50 per cent Fe ore the plant will 
have a capacity of 400 tons of super-grade molten 
charging stock per day. The figures contained in this 
discussion are based on this production. 

Preparation of materials — Ore, limestone and carbon 
in the form of coal, coke or oil coke in the proportions 
of 40:8:5 are dried, crushed to about 1% in., intimately 
mixed and fed into a rotary ore sintering kiln. 

Reduction — The materials are advanced through the 
rotary kiln, heated by a reducing atmosphere, in the 
presence of which, reduction of the iron occurs through 
reaction with the solid carbon in the charge. The entire 
aggregate is subsequently impregnated with additional 
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Figure 6 


carbon, sintered or nodulized and discharged into a 
vertical circular melting furnace. 

Melting and separation of impurities — The sintered 
aggregate is melted in a slightly oxidizing atmosphere, 
the impurities passing into the slag which is continu- 
ously flushed off while the melted iron settles to the 
bottom and is tapped periodically. 

Metallurgical principles — The iron is reduced with- 
out reducing the silica in the ore due to the absence of 
excess carbon. The silica in the ore combines with the 
calcium in the limestone, forming compounds of calcium 
silicates. 

The manganese and phosphorous in the ore will re- 
duce with the iron. 

The sulphur in the metal is held to a trace due to the 
relatively high lime charge and the low percentage of 
coal or coke required for the metallurgical reactions. 

While much of the carbon in the tron is derived from 
the carbon in the sinter, actual control of the carbon 
content is secured by carbon additions made directly 
to the metal bath below the slag. 

The slag formed in the melting furnace is basic with 
a calcium oxide content of 40 per cent or over and is 
maintained at a desired thickness by means of the 
continuous flush-off. 

A certain amount of iron oxide as FeO up to about 
10 per cent may be carried into the melting furnace 
from the kiln. There will also be a certain amount of 
iron re-oxidized in the melting operation. To facilitate 
the recovery of FeO in the slag a blanket CO flame is 
maintained directly over the bath and unburned carbon 
deposited onto the pile of material and into the slag. 


With the slag and metal both hot and both containing 
carbon, the iron oxide will revert to iron, especially so, 
when the slag is basic and surrounded with a reducing 
atmosphere. Experience has established that the FeO+ 
silica content of the slag does not exceed 34 per cent in 
slags with a CaO content of 40 per cent. 
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Layout of furnace and kiln for direct reduction process for synthetic scrap. 
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Material handling equipment — The arrangement of 
the handling equipment for the raw materials, consisting 
of track hopper, skip hoist, storage bins, drying and 
crushing plant and conveyors is shown in Figure 9. 


An endless belt conveyor extending under the crushed 
material feed bins is used for feeding the materials into 
the kiln in order to provide intimate mixing of the 
aggregate. 

Reduction equipment — The reduction kiln consists 
of a modern ore sintering kiln as previously shown in 
Figure 6. The lower end section of the kiln is of a re- 
duced diameter for the purpose of creating a hot zone 
where the material is rapidly sintered, while the hot 
gases melt any accumulation adhering to the kiln walls. 
A boring bar is provided for the removal of any ac- 
cumulation which may adhere to the kiln walls through 
abnormal operation. 


Melting furnace — The melting furnace is designed 
so as to permit the sintered aggregate from the reduc- 
tion kiln to form a pile of such proportions as to prevent 
buoyancy and expose sufficient surface to the melting 
flames to give the desired production. The circular de- 
sign of the furnace permits the exposure of the maxi- 
mum area of material to flames of uniform intensity. 


To provide for the exceptionally high temperatures, 
the furnace, uptake and kiln hood are lined with un- 
burned, chrome free, magnesite brick. The furnace roof 
is of suspended arch construction of the same material. 
The uptake is further provided with water cooling. A 
section of the furnace together with an explanation of 
its features is shown in Figure 10. 


Fuel preparation equipment — The fuel handling and 
preparation plant consists of a coal track hopper, skip 
hoist, coal storage and pulverizer. In order to obtain the 
maximum flame temperature and eliminate water vapor 
in the combustion gases, the powdered coal is carbon- 
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regenerators are provided for preheating the combustion 
air. The regenerators are conventional except that they 
are dome fired with clean by-product gas and the full 
cross section area is utilized for checkers. A temperature 
range of 18006 co 2000 F is maintained by automatic 
reversal control and provision is made for a constant 
flow of air at a straight line temperature of 1800 F. 

Burner equipment — The burners for firing the melting 
furnace consists of twelve large powdered coal burners 
for melting in which ninety per cent of the furnace fuel 
is burned and twelve auxiliary burners set directly be- 
low the melting burners and burning ten per cent of the 
furnace fuel. The auxiliary burners supply the 100 per 
cent CO blanket flame over the bath while the melting 
burners are set to burn with a deficiency air so that one- 
ninth of the carbon is burned to CO and eight-ninths to 
CO. The average ratio of CO/COx, in the gases from 
the two flames is 20/80. This ratio is maintained by full 
automatic control. 

In addition to the firing burners, there are two sets 
of carbon jets for injecting incandescent carbon into the 
combustion gases leaving the melting furnace to reform 
the COg into CO through the reaction; COg+C =2 CO. 
The first set consisting of twelve jets is installed through 
the furnace arch adjacent to the uptake while the 
second set consisting of the same number of jets is 
placed in the uptake adjacent to the furnace arch and 


Figure 9 





spaced staggered with respect to the first set. This is 
to insure thorough impregnation of the gases. 

The heat content of the gases from the melting fur- 
nace is insufficient to supply all of the heat required in 
the kiln. To compensate for this deficit another burner 
is installed through the kiln hood. This burner is set 
to burn with a high CO flame. To simplify the control 
of atmospheres, the burner is set so that the analysis 
of its combustion gases is the same as that of furnace 
gases after being reformed by carbon. 

Combustion control equipment — In addition to con- 
trolling the temperature reversal cycles in the regener- 
ator, complete combustion controls will be installed on 
the hearth and kiln burner. 

The air flow to the main firing burners in the melting 
furnace will be controlled through a pyrometer installed 
in the roof and set for about 3000 F. The air flow to the 
CO flame blanket, as well as the air flow to the jets for 
injecting incandescent carbon for the reduction of gases 
leaving the hearth, are controlled in proportion to the 
air flow to the main firing burners. The fuel flow will be 
automatically proportioned to the air flow. In this way 
the ratio of the carbon monoxide to carbon dioxide con- 
tent of the gases in both furnaces is automatically held 
at the desired point. 

When the temperature of the melting furnace reaches 
3000 F the fuel input is automatically reduced. As a 


General arrangement of plant, showing track hopper, 


skip hoist, storage bins, drying and crushing plant, and conveyors. 
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result of this decrease in the fuel input to the melting 
furnace, the temperature of the gases passing from the 
furnace to the kiln will drop and the fuel input to the 
burners firing directly into the kiln will be increased by 
the temperature impulse set up by the radiation 
pyrometer in the kiln hood. 

The amount of high temperature heat required in the 


Figure 10 — Section through furnace. 

The pile of material shown in the melting furnace is carbon 
impregnated iron and slag sinter. The pile is maintained at such 
a height as to prevent buoyancy and to provide melting surface 
for the melting flame. The desired height is maintained by con- 
trolling the rate of material flow from the kiln and the amount 
of fuel fired for melting the material. 

A reservoir of about 18 in. metal is maintained in the bottom 
of the furnace at all times. This metal acts as a mother liquor. 
The tap hole or iron notch is located on a level with the top of 
the metal reservoir. 

Additional carbon is added to the metal as required, through 
the refractory tubes ‘‘p.’’ Electrodes are installed at points ‘‘M’’ 
on the plan for the purpose of insuring sufficient temperature 
of metal at all times. The refractory tubes for carbon are omitted 
at points ‘‘M’’ when electrodes are installed. 

Flame ‘‘A”’ fired from 12 burners equally spaced around the 
circumference of the furnace arch is the melting flame, firing 
90 per cent of the fuel. This flame is slightly oxidizing with 8/9 
of the carbon burning to carbon dioxide and 1/9 to carbon monox- 
ide. 

Flame ‘‘B”’ fired from 12 burners directly below the ‘‘A’’ flame 
burners, is a 100 per cent CO flame and also impinges unburned 
carbon onto the material pile and surface of the bath. This flame 
acts as a carbon monoxide blanket through which the heat from 
flame ‘‘A’’ radiates. 

Burners ‘‘C’’ located directly above the ‘‘A’’ flame burners, 
inject incandescent pulverized coke for the purpose of converting 
the carbon dioxide in the exit gases into carbon monoxide. The 
burners ‘‘D’’ are for the same purpose. They are spaced staggered 
with respect to ‘‘C’’ burners and give the effect of carbon depth 
or a carbon bed to insure impregnation of the exit gases. 

Burner ‘‘E’’ furnishes a highly reducing flame. As it is fired 
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melting furnace is 1352 Btu per lb of product. The heat 
required in the kiln is 3004 Btu per lb of product. In 
normal operation one-half of the fuel burned will be 
fired through the melting furnace burners. 

The required ratio, however, is automatically con- 
trolled by the radiation pyrometers. Both the reducing 
kiln and melting furnace are under constant control 


with 1800 F air and incandescent coke it will also be of a relatively 
high temperature. 


The combustion controls for firing the furnace and kiln are as 
follows: 


A radiation pyrometer installed in the roof of the melting 
furnace furnishes impulses when the reflected temperature 
varies from normal. The air supply to the bustle pipes ‘‘F’’, ‘‘G’’ 
and ‘‘H”’ is varied by means of butterfly valves operated from 
the impulse set up by the pyrometer. 


Incandescent pulverized coke is fed to coke reservoirs ‘‘L’’ by 
means of a blower, using the exit gas from the cyclone of the 
coking unit as a conveying medium. The gas is tapped off from 
the reservoirs ‘‘L’’ and piped back to the coke cyclone, or to the 
suction of the blower drawing gas fromthecyclone. Incandescent 
coke from the reservoirs ‘‘L’’ is fed to the burners by a motor 
driven screw feed attached to each burner. These motors are but 
of a fraction of a horse power each and are not shown on the 
drawing. 


Orifice plates with pressure taps are installed in the air lines 
supplying bustle pipes ‘‘F’’, ‘‘G’’, and “‘H’’. As the air supply 
is varied by the action of the pyrometer, the differential across 
the orifice in each respective air supply line varies and furnishes 
an impulse from which the speed of the motors, driving the 
pulverized coke feed to the burners, is varied. This is the con- 
ventional method of combustion control, i.e. control of air flow 
from temperature, and proportional control of fuel from air flow. 

The control of kiln burner ‘‘E’’ is identical to that for the 
melting furnace with the exception that the impulses are received 
from pyrometer ‘‘N’’ installed in the kiln hood. As the fuel to 
the melting furnace is decreased, the temperature in the kiln 
hood drops and the fuel input through burner ‘‘E’’ is increased, 
indirectly, through impulses received from pyrometer ‘‘N’’. 
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as to the ratio of CO/COx, content of the products of 
combustion by the fuel-air ratio controls operated from 
impulses set up by the pyrometers. In addition to this, 
the melting furnace and kiln will be provided with auto- 
matic draft control to further facilitate regulation. 


The installation of the fuel equipment outlined above 
permits the supply of all of the high temperature heat 
required for melting and the separation of impurities 
from the metal without in any way conflicting with the 
reducing atmosphere required in the kiln for reduction 

a feature not heretofore available in any direct re- 
duction process developed to date, and the use of which 
distinguishes this process fundamentally from any other. 


Metal temperature control equipment — To provide for 
any contingency which may result in the metal bath 
chilling to a point lower than that required for reactions 
between the slag and metal, three electrodes are in- 
stalled in pockets recessed in the side walls of the furnace 
below the metal line and 120 degrees apart. As these 
electrodes merely act as temperature boosters, the cur- 
rent consumption will be very low. This together with 
the fact that they are not normally used, bring the 
current consumption per ton of product to less than 
sixty kilowatt-hours. 


Equipment for making carbon additions to metal 
In order to provide for carbon additions to the metal, 


refractory tubes are placed in pockets recessed in the 
side wall of the furnace thirty degrees apart in the same 
manner as that used for the electrodes. Three of these 
pockets are used for electrodes as previously outlined 
and hence, the refractory tubes omitted from them. 
Pulverized coal, coke or charcoal is injected through the 
refractory tubes by air at fifteen pounds pressure. As it 
is desirable that the carbon thus added be exceptionally 
low in sulphur, an independent pulverizer and coal 
storage bin are installed so that metallurgical fuel may 
be separated from combustion fuel. 

Equipment for adding carbon to the sinter — In addi- 
tion to the above, another coal pulverizer is installed 
for supplying the crushed coal to the material at the 
sintering zone of the reduction kiln. The coal added at 
this point is a relatively coarse aggregate whereas the 
pulverizer supplying the carbon for the metal bath gives 
a relatively finely ground aggregate. 

In addition to the major items of equipment mention- 
ed in the foregoing, there will be required the usual 
complement of hot metal ladles, cinder ladles and ladle 
cars. 

The metal produced at the above noted rate of 400 
tons per day may be cast into pigs of synthetic scrap. 
In this case the necessary pigging provisions must be 
made. Normal practice will consist of charging the hot 
metal directly into the refining furnace. 


Figure 11 Sketch showing additional elements of design of direct reduction plant. 
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Slit It Open 
and SEE 


the Difference 





Two important factors govern the selection of wire 
and cable for ‘‘hot-spot’’ service in steel mills, power 
plants and various vital industries. First, the pdt ni 
under which the circuits must operate, such as around 
soaking pits, boilers, furnaces, steam lines, drying ovens, 
rheostat grids; places where resistance to heat and 
moisture, corrosive fumes, oil, grease and even fire is 
essential. Second, and most important, is the construction 
of the wire—its in-built ability to stand up under these 
severe conditions. 

Rockbestos A.V.C. Power, Motor Lead and Lighting 
Wires and Cables (Underwriters’ and N.E. Code, Type 
AVA) meet the requirements of ‘“‘hot-spot’’ service with 
permanent insulation that won't bake brittle, crack, 
bloom, swell or rot and has a maximum operating tem- 
perature rating of 110° C. (230° F. 

Apply the knife-test to a sample of Rockbestos A.V.C. 
and you'll find the answer to production losses and un- 
necessary maintenance due to wire-failure beneath the 
braid. Send for a sample and dissect it yourself. 
Rockbestos Products Corporation, 877 Nicoll St., New 
Haven, Conn. 


ROCKBESTOS A.V.C. 


The Wire with Permanent Insulation 


122 different 


permanent!) insulated 


ia ad aad 
Ki t ; developed by 
='RO Rockbestos for various 


wires, cables and cords severe operating conditions 
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Take a sample of Rockbestos A.V.C. Power Cable, illustrated, or similarly 
insulated Motor Lead Cable, slit open the slick-finished heavy, heatproot, 
fireproof asbestos braid (a) which is resistant to moisture, oil and grease, 

{ you'll find beneath a firewall of felted asbestos (b) a permanent heat 
barrier against high ambient temperatures. 
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el 








Then cut through this felted asbestos wall (b), peel 
it back, and see the high-dielectri« moisture 
resistant varnished cambric tape (c) it protects from 


heat, flame and oxidation. Notice too, the uniform coverage of the tapes, 
helically applied like the felted asbestos to assure perfect and permanent 
centering of the conductor in the insulation, 















Now unwind the varnished cambric tapes (c) 
which will peel easily, and you'll see the obvious 
advantage of multi-layer tape applic ation——not one 
thickness, but many. And under the tapes you'll 
also see a second felted asbestos wall (d) the 
inner heat-barrier which completes the pro- 
tection of the varnished cambric. 












Finally, slit and peel back this felted asbestos 
wall (d) which prevents conductor-heating 
overloads from breaking down the varnished 
cambric and won’t burn even when exposed 
to copper-melting arcs, and you'll see the 
paper separator (e) that keeps the conduc tor 
clean of insulation and makes stripping easy. 
And that completes the story of Rockbestos 
A.V.C, the wire with permanent insulation. 
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W. H. BURR 


26.000.000 tons of steel! 


What a figure for statisticians to play with, offering 
figures as to how many times it would go round the 
earth or how long it would take a housewife to open all 
the cans which could be made from it. Of more imme- 
diate moment, however, is how many ships and tanks 
and guns this new annual record production of steel will 
make — and _ still we find the answers at variance: 
“Not enough,” “Enough,” ““Too little,”’ ete. 


It has been stated that the man-hours required for 
fabricating armament products range from a mere frac- 
tion per pound of shells up to 35 man-hours per pound 
for airplane motors. Whether these figures are accurate 
or not, they serve to indicate that the amount of steel 
which can be used depends on the use to which it is 
put. To fabricate our entire steel production into air- 
plane engines would require the man-hours of about 40 
times our total labor supply! 


So complicated is the job of coordinating our vast 
facilities into a balanced plan of armament and ord- 
nance production (and balanced it must be) that many 
inconsistencies and contradictions have shown up. This 
is evidenced by curtailment in some lines of production, 
not all of which is occasioned by lack of steel. 
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Developments IN THE 


INDUSTRY DURING 


IGG 2 


by W. H. BURR, cuarrman 


A. |. S. E. DEVELOPMENT COMMITTEE 


AND ELECTRICAL SUPERINTENDENT 


LUKENS STEEL COMPANY 


COATESVILLE, PENNSYLVANIA 


A number of basic expansion projects have proceeded 
under the curtailed program announced last summer. 
Some of this is in the form of additions to existing 
plants, while some is in the nature of completely new 
integrated plants. The expansion is scattered widely 
over the country, with the western part of the country 
having a goodly portion. A considerable part of the 
new capacity is planned to go into production by mid- 
1943, when a total annual ingot capacity of about 9814 
million tons is expected. 


However, in spite of extended control by WPB over 
many types of industrial equipment, including convey- 
ing machinery, mechanical power transmission, fans, 
blowers, compressors, pumps, electric motors and con- 
trols, trucks, steam engines, heat exchangers, elevators, 
etc., it seems that several expansion projects are run- 
ning behind schedule. Included in these projects are 
many which would aid in relieving our serious “bottle- 
necks.”’ Ironically, some of the delay may be traced 
back to a lack of some steel material which the equip- 
ment manufacturer is unable to obtain, and which the 
steel companies are unable to supply them because of 
production schedules in accordance with WPB rulings. 
Better overall planning and coordination along this line 
would do much to aid our war program. 
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Throughout the year, announcements of new produc- 
tion records came thicker than snowflakes in the bliz- 
zard of 97. Many notable achievements were included. 
Also included were many “‘paper”’ records, adding little 
to the overall effort. It seems that some producers hope 
to smother our enemies in a veritable avalanche of 
hourly, turn and daily records, of records on auxiliary 
equipment, man-hours, etc. It is questionable whether 
all of this bally-hoo stirs us to new efforts or lulls us 
into a complacent feeling that we are doing our utmost. 

With the number of employees at a record high in 
spite of many old employees taken into the armed 
forces, the man-power question has been a serious one 
to the steel industry. The problem has been met by 
extensive training programs designed to improve old 
employees as well as break in new ones. Female help 
has been used to an extent previously undreamed of, 
particularly in those areas where new armament and 
ordnance plants have made the labor supply tighter 
than would otherwise be the case. In such districts, the 
steel plants are using women as mill clerks, recorders, 
observers, welders, machine operators, crane operators 
and mill operators, and it is stated that some may be 
put into labor gangs. In these capacities, long exclusively 
male, women are giving satisfactory performance, and 
have been of great help in meeting the man-power 
problem. 

Plans to protect plants against possible damage from 
air raids have been established by most of the larger 
companies in the steel industry, particularly those lo- 
cated in what might be termed critical areas. 

In general, plans for air raid protection of steel plants 
have three major divisions: 

1. Creation and training of an effective organization 

consisting of both staff and field forces. 

2. Design and installation of the special equipment 


Figure 1 With a production goal of 68,000,000 tons of 
pig iron for 1943, many new blast furnaces have been 
placed in operation, with more under construction. 
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Figure 2 — By building this new blast furnace on a special 
undercarriage and moving it into place, the loss of 
90 days of pig iron production was avoided. 


needed, such as, communications systems for re- 
ceiving and disseminating raid warnings and main- 
taining contacts between staff and field personnel 
during a raid. 

3. Direct air raid precaution work within the plants, 
including the working out of details of handling 
machinery and metal in process, provision of 
shelter for employees, and protection against dam- 
age from sabotage during blackouts. 

Experience in test blackouts in various steelmaking 
centers has shown that steel plants can be adequately 
darkened during the period of time which might be 
expected between receipt of the first warning of an 
impending raid and the actual time when the raiders 
would arrive over the plant. Protection plans have been 
designed to keep the maximum number of men at work 
during any emergency so that interruption of produc- 
tion may be held to a minimum. In general, air raid 
precautions call for plant black-out in case of alarm, 
during which no casts or taps are to be made, furnaces 
will be shut down or shielded, rolling will cease, and 
lights will be turned out. 


BLAST FURNACES AND COKE PLANTS 


With a projected goal of 70,000,000 tons of pig iron 
production in 1944, the past year was studded with 
announcements of new furnaces being blown in, and 
the coming year will show even more. Production for 
1942 will approximate 59,300,000 tons, with 68,000,000 
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tons projected for 1943. The new capacity, for the 
vreater part, consists of installations built by the steel 
companies under government financing, with some pri- 
vate construction, and some additional gain coming 
from rebuilding and enlarging. 

The first blast furnace completed under the govern- 
ment plan for expansion is of 23 ft 6 in. hearth diameter, 
with a 28 ft bosh and a 19 ft 6 in. stock line. Sixteen 
tuyeres are installed. Blast for the furnace is dehumidi- 
fied in a conditioning plant located on the intake side 
of the turbo-blower and capable of maintaining 1-3 
grains of moisture. There are three stoves, 25 ft x 115 ft. 
Gas from the furnace is cleaned by passing through a 
dust catcher, a washer, and two electric precipitators. 

Another furnace, also built under the government 
plan by the same company, has a 25 ft 6 in. hearth, a 
28 ft 3 in. bosh, and a 19 ft 6 in. stock line. This furnace, 
totaling 107 ft 3 in. stack height was the second furnace 
built for the Defense Plant Corporation to be placed in 
operation. (Complete details of this furnace are pub- 
lished elsewhere in this issue.) 

In order to avoid losing approximately 90 days pro- 
duction of pig iron, one plant built a new 1050 ton 
furnace on a specially constructed undercarriage, mean- 
while keeping the old furnace in operation. According 
to schedule, the old furnace was blown out and dis- 
mantled, and the new shell, complete from mantle ring 
up, was moved on rollers to the revamped foundation, 
and lowered upon its columns. Thus, furnace outage 
was less than three months, as compared to about six 
months for regular construction procedure. The new 
furnace has a 23 ft hearth, a 26 ft 6 in. bosh and a 19 ft 
stockline, with a height of 100 ft. 

Well worthy of mention was the feat accomplished 
by one company in dismantling an old furnace and 
erecting a new one in the span of 70 days. 

The monthly production record for a single blast 
furnace has crept steadily upward all year. Starting in 
January with 41,782 tons, this record has passed 
around among the various producers and was set for 


Figure 3. With the use of sintered material showing 


marked results on blast furnace operation, many 
sintering plants have been built, and more may be 
expected. 
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Figure 4 — Typical master panel for blast furnace charging 
control, distributor control, automatic coke charging 
control and stockline recorder. 
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the fifth time in October, when a figure of 46,246 tons 
was reported. There is still belief in some quarters that ' 
a number of the furnaces in the country could be stepped : 


up simply by blowing harder. Perhaps the work under- 
taken by the Advisory Committee for Increasing Coke 
and Iron Production will prove or disprove this. 

The expansion of blast furnace capacity and_ the 
modernization of old furnaces have brought consider- 
able activity to the instrument and control field. Almost 
every furnace now uses automatic hot blast control, 
wherein a thermocouple, located in the hot blast main 
near the bustle pipe, actuates a controller, which in 
turn operates a mixing valve. Through this valve, 
enough cold air is automatically introduced into the 
hot blast to maintain a constant blast temperature. 
When the mixer valve closes entirely, a signal warns the 
operator that the stove has reached the minimum tem- 
perature, so that another stove may be put on blast. 
By tying in the operation of the mixer valve and the 
stove valve to work in tandem, the size of the mixer 
air line can be greatly reduced. 

The majority of modern furnaces also have installed 
recorders showing the temperature of dome, exit waste 
gas, and exit air on each stove, as well as a recorder on 
furnace top or downcomer temperature. 

So great is the output of the modern furnace that 
even small improvements in operating efficiency may 
lead to big savings. By automatically controlling, or by 
enabling the furnace operators to see, the various tem- 
peratures existing in the furnace system, heat may be 
governed as precisely as other items of operation, and 
smoother, more economical operation, with greater pro- 
duction, may be attained. 

New systems of control have been developed and 
placed in operation for skip hoists, affording better 
operating characteristics with simpler equipment. These 
systems, together with automatic charging control sys- 
tems, have resulted in material increases in production 
in a number of cases. 

Blast conditioning, concerning which several glowing 
reports have been made, continues to be more or less 
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of an enigma. A considerable number of installations 
have been made, with reported results at considerable 
variance. Some operators state that they cannot tell the 
difference whether the blast conditioning system is 
working or not. Others refuse to promise any increase 
in production as a result of blast conditioning. In fact, 
some data has been presented to the effect that opera- 
tion is actually benefited by adding moisture to the 
blast. Thus we find a possible improvement stymied by 
a lack of concrete, authentic information. Granted that 
accurate determination of such results presents an in- 
volved, long range problem, the industry needs the 
answer and will be indebted to the individual or com- 
pany finding it. 

In a survey of the iron ore situation (/ron and Steel 
Engineer, November, 1942), M.D. Harbaugh contrasted 
the low point of 3,500,000 tons of lake ore shipped only 
ten years ago to the 81,000,000 tons shipped in 1941 
and the 92,000,000 tons probably to be shipped this 
year. He gave probably 1943 ore requirements as 100,- 
000,000 tons of lake ore, in addition to the increased 
requirements from southern and western fields. 

To meet these demands, most of the lake region mines 
are being crowded to capacity, and new mines have 
been and are being opened. Important additions are 
under way in New York and New Jersey which will 
almost double the north-eastern output. Expansion is 
under way in Wyoming, Missouri and Alabama. 

The reserves of commercial grades of ore are distinctly 
limited, and annual shipments at the rate of 100,000,000 
tons cannot long be maintained. The situation is such 
that the mining industry is giving immediate attention 
to plans which were formerly thought to be considerably 
in the future, namely the production of high grade 
furnace feed by large scale concentration of the iron 
of the Lake Superior 
ranges. This rock, which contains 25-30 per cent iron 


hearing rock the taconites 
and twice as much silica, occurs in practically unlimited 
quantity. Extensive areas of the taconite are magnetic, 
and it is this magnetite which is most amenable to 
concentration by present methods. Other areas embrace 
hematites and carbonates, from which commercial prod- 
ucts eventually may be obtained. This points to intense 
activity in all lines of equipment pertaining to ore 
beneficiation. 

With the lake shipping season practically closed by 
weather conditions early in December, total ore ship- 
ments for the year totaled approximately 92,000,000 
tons. Further extension of shipping was held to be un- 
wise, as the loss of a carrier would reduce the potential 
carrying capacity for next year. 

Mr. Harbaugh stated that while iron ore mines have 
experienced troubles similar to other industries in ob- 
taining equipment and supplies, production in general 
has not been held up. Now, however, the threat of 
labor shortages is ominous, and operators are appre- 
hensive that the mines may be up against the same 
labor problem that already has reduced the output of 
vital non-ferrous metals in many western districts. 


To protect the flow of iron ore to the mills and to 
insure continued shipments of ore from the upper Great 
Lakes region, an auxiliary route has been mapped, en- 
tailing construction of ore yards and docks at Escanaba, 
Michigan, the possible dredging of additional channels 


IRON AND STEEL ENGINEER, JANUARY, 1943 





at Escanaba Harbor, and improvements of the railroads 





connecting Escanaba with Superior, Wisconsin and 






Ironwood, Michigan. This new route, which is supple- 
mentary to the present one through the Soo locks, will 
be adequate to handle annual shipments of 100,000,000 
tons of ore. According to the Office of Defense Trans- 
portation, 40,000,000 tons could be moved from the 
Duluth area to Ohio and Pennsylvania furnaces by rail, 
while 60,000,000 tons could be moved from the Michi- 
gan ranges and from Duluth, either by all-rail route or 
by water and rail via Marquette, Michigan. This ton- 
nage would be shipped from Escanaba by water, thus 













shortening the time required for the boat trip. 






Ore preparation and beneficiation continues to hold 





the interest of the industry as the development which 






will show the greatest results in improving blast furnace 






operation. As previously mentioned, beneficiation will 







of necessity increase as the quality of ore drops off. 








lhe expansion in pig iron capacity is accompanied 






by a necessary expansion in coking facilities, projected 
at 1904 new by-product ovens and 344 rehabilitated 
ovens, plus new and rehabilitated bee hive ovens. The 
aim for 1944 is 70,000,000 tons of by-product coke and 
9,000,000 tons of bee hive coke, an increase of about 
13 per cent over the total 1942 production. Most of the 
new blast furnace projects are accompanied by new 















































by-product coke plants. There is, however, a marginal 
demand which must be met by the bee hive ovens, 
particularly in western Pennsylvania, where practically 
every steel producer is to some extent dependent on 
this supply. It is essential that the beehive ovens con- 
tinue to operate to supplement the output of the by- 
product plants, vet a curtailment of operations is 


Figure 5 Fifty-two electric arc furnaces, for the greater 
part of large size, have been added to ingot-making 
facilities of the United States during 1942. 






































threatened by the exhaustion of their nearby mines and 
by a labor shortage. Some of these plants have been 
forced into going farther afield for their coal supply. 
Some have been forced into using coals previously 
thought unsuitable, with the result that blast furnace 
operation suffers from the high ash and high sulphur 
contents of the coke. If production is not to suffer, some 
action is required which will enable the beehive plants 
to continue operation. 

A number of new by-product coke oven plants have 
been built embodying a unique method of securing con- 
trolled enrichment of lean gas in order to maintain high 
coking rates in ovens underfired with blast furnace gas. 
Enlargement of oven chamber dimensions over the past 
20 years was accompanied by two fundamental prob- 
lems: The flow of greater volumes of combustion gases 
in the larger ovens had to be modified so as to minimize 
pressure differentials in the heating system, and the 
higher ovens and higher flues required modified methods 
of heating to obtain uniformity. 


Figure 6 — The rapid growth of electric furnace capacity 


is indicated by this curve, which shows an annual 
capacity of 6,000,000 tons of ingots by mid-1943. 





The new design uses new heating methods that are 
radical departures from those used heretofore, and has 
resulted in improved coke quality and more efficient 
oven operation. All of this has been accomplished 
without increasing construction costs, and without sac- 
rificing the original principles of design which were 
characterized by low pressure differentials and complete 
absence of counterflow of either rich or lean fuel gas 
and air. Using recirculation of waste gases and a con- 
trolled enrichment of lean fuel gas, the new heating 
principle tends toward greater uniformity in oven wall 
heating, and, with a coal charge of uniform moisture 
content, uniform blending, uniform pulverization and 
uniform charging, coke of uniform quality must result. 
More than 1100 ovens of this new design, in 24 batteries, 
are in operation or under construction. 

Considerable interest has been evidenced in coal wash- 
ing as a means of improving coke through a reduction 
of the ash and sulphur contents. Various reports show 
an increased yield of furnace coke, and blast furnace 
operation is benefited by a reduced slag volume, per- 
mitting a heavier ore burden. Tests have shown that 
blast furnace production is thus increased by 5-8 per 
cent, or approximately 5 per cent for each one per cent 
reduction of ash in the coke. 


STEEL MAKING 


The national scrap drives have brought together a 
great amount of scrap of various sorts, and have defi- 
nitely eased the critical situation of last summer. Steel 
plants report a general increase in their scrap supply. 
and a considerable stock of scrap has been accumulated 
elsewhere. Much of this, however, is of a type which 
requires careful sorting and preparation before it can 
be used in the steel plants. 

While the quantity of scrap has improved, the quality 
has gradually fallen off, and complaints are general. In 
some cases, one open hearth furnace in a shop may be 
used to melt down inferior scrap, skulls and metallic 
refuse into a product which may then be used in the 
production of quality steels. 

The use of blown metal in a duplexing operation is 
practiced in some cases and may become more general 
as our pig iron capacity grows. 

In the electric furnace field, complaints about scrap 
quality are long and loud. In order to help this situation, 
one producer is proceeding with the construction of a 
sponge iron plant under government financing, planning 
on using the product as a charge material for their 
electric furnaces. Desulphurized coke oven gas will be 
used as the reducing agent, and the ore is to be a con- 
centrated magnetite containing approximately 68 per 
cent iron. 

The ore will be charged into a vertical roaster where 
it will fall through a series of inclined hearths. The re- 
ducing gas at 1200 F will pass upward through the 
roaster in continuous contact with the ore. After losing 
part of its hydrogen content, the gas will be returned to 
the general plant fuel system. A daily production of 100 
tons is expected. The final product is expected to run 
80-85 per cent iron. It is thought that the plant will be 
of use only during the shortage of uncontaminated scrap 
for electric furnace use. 
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Estimated costs of producing sponge iron range from 
an optimistic four dollars a ton to a high of $30. How- 
ever, as mentioned in the press throughout the past year, 
the Bureau of Mines is proceeding with experimentation 
along this line, under a $600,000 grant from Congress. 
Several plans for direct reduction of iron ore have been 
brought forward. 

The simplification of standard steel specifications, 
mentioned in this review last year, has been further 
revised during 1942. The changes have made greater 
use of residual alloys, which have increased greatly in 
the past few years. A larger number of alloys have been 
written into the new list, which contains 18 basic com- 
positions in 47 specifications. Designed basically to re- 
duce our consumption of the strategic alloys, the new 
NE specifications are definitely “leaner,” but have 
shown up well in application. 

Accelerated by the shortage of the various alloying 
elements, the use of boron has received considerable 
attention. It has been found that the presence of boron, 
in amount of .001-.002 per cent, increases the harden- 
ability of steel, prevents ferrite separation while temper- 
ing, and increases toughness. As little as .0006 per cent 
is said to show definite results on hardenability. It is 
said that .002 per cent of boron is equivalent in action 
to .35 per cent chromium or .25 per cent molybdenum. 
A maximum of .003 per cent should not be exceeded if 
trouble in hot working is to be avoided. 

To be effective, boron must be uniformly distributed 
throughout the metal, and it must be protected from 
oxidation by the steel. Because of this, it is usually 
added as ferro-boron, containing 10-20 per cent boron, 
with a little carbon, some silicon and perhaps some 
aluminum, or as an alloy containing .5-2.0 per cent 
boron with substantial amounts of titanium, silicon, 
aluminum and perhaps manganese or vanadium. 

The year has been an unprecedented one in the con- 
struction of are furnaces. This has been one of our more 
serious bottle-necks, but the situation is rapidly im- 
proving. The accompanying list of electric furnaces 
shows a total of 229 units, with an estimated capacity 
of about 6,011,100 tons per year. This is comparable 


Figure 7 -- The use of higher iron charges and of inferior 
grades of scrap are problems continuing to affect the 
open hearth operator. 





to 177 units and an annual capacity of 3,695,000 tons 
a year ago. Of this year’s list, 17 furnaces totaling about 
one million tons per year capacity, are, at the turn of 
the year, under construction, but will come into pro- 
duction largely within the first half of 1948. It is 
interesting to note that the new units are, for the most 
part, large units, of 50-70 tons nominal capacity. 
Production of electric furnace steel for the first nine 
months of 1942 exceeded the entire 1941 production. / 
The total 1942 production will approximate 4 million 
tons of ingots. 





Recognizing the necessity of using inferior, light scrap, 
one manufacturer of electric furnaces has modified the 
design of their smaller sizes, lengthening the side plates 
in order to increase volumetric scrap capacity and main- 
tain rated size of heats. In the ten ton size, side walls 
were deepened to allow an increase of 25 per cent by 
volume in scrap capacity, while the two and five ton 
sizes were increased about 22 per cent. The furnaces are 
cylindrical in shape, with spheroidal bottoms. 

Air circuit breakers with specially designed inter- 
rupters have been used in a number of recent arc 
furnace installations, thus removing the objection of 
contaminated oil resulting in the oil type breaker from 
the very frequent operations in such service. 

Arc furnace control is faster, more sensitive, and re- 
liable. One system advanced for electrode control is 
basically a Ward-Leonard system, with each electrode 
motor (separately excited) being driven from its own 
individual generator. The control field of the generator 
is fed by a balanced system in which the electrode cur- 
rent is balanced against the arc voltage. Any change 
unbalances this system and forces current through the 
control field, which immediately produces a voltage to 
rotate the electrode motor and restore the balanced 
condition. Thus, operation is smooth and speedy, with 
electrode speed dependent upon the amount of current 
unbalance. The use of contactors and relays has been 





eliminated in this control system. The use of are voltage 
as a reference voltage prevents false operations, and the 
high speed and sensitivity of the control give improved 
operation, with stable operation at very low arc current 
values as well as at maximum values. 

In some plants, the production of the electric furnaces 
has been increased materially by duplexing in one way 
or another, and the success of the process has been such 
that many other plants are adopting the idea. One com- 












pany reports that duplexing from open hearth to electric 
furnaces doubles the output of electric steel. An entire 
new electric furnace plant is planned to duplex in 
conjunction with tilting open hearths. Another plan 
calls for melting down the pig iron in cupolas, blowing 
it in a bessemer converter, and then transferring it to 
the electrics. Still another plant plans to melt steel 
scrap and pig iron in a cupola and transfer the resultant 
molten metal direct to the electric furnaces. 

Regardless of the method used, a marked increase in 
electric furnace production will result, as the melt-down 
period of electric furnace heats is by far the greater part 
of the total time. Also, the elimination of the heavy 
melt-down current will ease the demand on power sys- 
tems, and will reduce total power consumption very 
materially. 

In the open hearth, efforts have been directed toward 
the problem of using high iron charges, and some prog- 
ress has been reported, with several plants stating that 
they are able to use 70-75 per cent iron on common 
grades of steel. The average for the industry, however, 
ow only .593 ton of pig iron per ton of steel as against 
557 in 1941. Serap usage now stands at .496 ton per 
ton of steel. The higher iron charge naturally requires 
more charge ore, and it has been estimated that direct 
reduction of ore in this manner may account for as 
much as 3,000,000 tons of steel. 

The total open hearth production of about 76,600,000 
net tons of ingots for the year is a tribute to the oper- 
ators’ skill and ingenuity in overcoming the scrap situa- 
tion and other difficulties so numerous during the past 
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year. 
The so-called “‘rapid metallurgy,” whereby high con- 
tents of metalloids are reduced, usually by external 


Figure 8 - War production requires much heavy material, 
sometimes requiring the use of two ladles of steel to 
form a single ingot. 




















treatment, continues to receive attention. Much has 
been published concerning desulphurizing and dephos- 
phorizing by such methods. More recently, one plant 
has been reducing the silicon in pig iron by treating it 
with mill scale. In treating 100,000 lb of hot metal of 
.60 per cent silicon, 2400 lb of scale are used. With .70 
per cent silicon, 3000 lb of scale are required. The scale 
is introduced into the stream of hot metal as it is poured 
from ladle to ladle. The silicon is said to be reduced to 
about .40 per cent, and it is reported that 7-10 per cent 
more iron can therefore be used in the open hearth 
charge. 

Further investigation into the allowable tin content 
in steel has shown that deep drawing stock must carry 
less than .02 per cent, while ordinary drawing material 
can take up to .04 per cent. 

In the effort to push production to the utmost, many 
plants have turned to the spectrograph as a means of 
rapid analysis, thus reducing laboratory delays. Spec- 
trographic analysis, in general, is restricted to the de- 
tection and determination of the metallic alloying ele- 
ments and impurities. The nonmetals, such as carbon 
and sulphur, and usually phosphorus, cannot be satis- 
factorily determined by this method. With good tech- 
nique and adequate experience, a precision of two to 
three per cent of the amounts being estimated can be 
obtained, and this holds through a wide range of con- 
centrations. Thus, high concentrations cannot be deter- 
mined with the same absolute accuracy as low. For this 
reason, the use of spectrographic methods is usually 
confined to the determination of elements not exceeding 
4-5 per cent in concentration. This, however, covers the 
range of the ordinary commercial steels. 

Intensive study on this subject has resulted in im- 
proved methods and procedure, refinements of appara- 
tus, and better control of the numerous variables. Pre- 
cision and reliability of the analyses have therefore 
increased, and some plants rely almost entirely on this 
method of analysis and report entire satisfaction. The 
process offers the advantage of complete, speedy anal- 
ysis, and in some cases is credited with saving one-half 
to one hour on the time of a heat. If this result can be 
approximated throughout the industry, the use of the 
spectrograph should be extended as rapidly as possible. 


ROLLING MILLS 


The enormously expanded shipbuilding industry, to- 
gether with armament projects, has set up an unpre- 
cedented demand for steel plate. The Maritime Com- 
mission set up their requirements at 418,000 tons per 
month, and it was said that 1,400,000 tons per month 
would be required for all purposes. In comparison with 
the 600,000 tons annual capacity of our existing plate 
mills, this figure seemed impossible of attainment. How- 
ever, we have shipped 9,736,000 tons of plate in the 
first 10 months of 1942, with a monthly record of 
1,124,118 tons in July. Subsequent months have been 
somewhat lower because of diversion of steel to other 
uses, but the years production should be about 12,000,- 
000 tons. 

The demand for plate has been met in part by the 
installation of a number of new plate mills and in part 
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by the conversion of wide strip mills. Recent months 
have shown more than half of our production to come 
from the latter source. An increase in strip production 
might be expected next year since the manufacture and 
use of steel cartridge cases have been worked out 
satisfactorily. 

Typical of the conversion of the strip mills to plate 
production is the work done on one of these modern 
installations. Equipping the mill to turn out 5¢ inch 
and % inch plate in vastly increased quantities centered 
around two important steps. First step was the installa- 
tion of sufficient additional conveyor table facilities to 
transfer the plate to the shears. Second step was the 
installation of an effective hot leveling unit for the 
initial flattening of the plate immediately it left the 
hot mill line. This unit has been installed at the end 
of the hot mill line just ahead of the hot mill transfer 
table, and can be moved into position for leveling or 
out of position for coiling strip in five minutes. 

Hot mill equipment, except for the addition of the 
new leveler, has not been changed in any respect. Com- 
mencing with the furnaces where the steel is heated to 
a white-hot rolling temperature, the slabs are sent 
through the four roughing and six finishing stands, in 
much the same fashion they would be if destined to be 
made into strip instead of plate. 

The change in handling procedure for plate as com- 
pared to strip really commences as the hot steel emerges 
from the last finishing stand. Strip at this point is 
passed through a spray of water on a long run-out table 
and then wound into coils or cut into sheets by a flying 
shear located just beyond the last finishing stand. Plate, 
on the other hand, is sent on through the new hot roller 
leveler and onto the hot bed transfer, where it is checked 
for gauge and then moved into the new plate mill 
processing line. 

In enlarging the existing plate production facilities, 
several pieces of equipment, including a roller leveler, 
side-trimming shear, up-cut shear, side piler and gauge, 
which had been part of the original 4% inch plate mill 
line, were relocated to better advantage in a new 4 inch 
plate line housed in a new bay added to the main mill 
building. 

A second line, parallel to the relocated 4% inch line, 
handles lighter plate up to % inch. 

Two adjoining transfer tables, capable of handling 
plate up to 53 feet in length, were installed to receive 
plate from the hot mill transfer table over a long filler 
table equipped with up-cut shear and side piler as well 
as a pinch roll. 

The pinch roll has been installed at the entry to the 
first section of the new transfer tables to control the 
feeding of the steel. A cascade arrangement has been 
successfully worked out which permits the accumula- 
tion by pusher cranes of a number of plates at the entry 
to each of the two plate lines. Lighter plate is taken off 
at the first cascade and heavier plate at the second. 

In designing the plate processing lines mechanical 
handling has been provided wherever possible. Both 
lines are equipped with magnetic depilers, skew tables, 
and roller conveyor sections. Overhead cranes, serving 
all sections of the department, have reduced human 
exertion in the handling of the plate to a minimum, 
while at the same time providing additional safety for 
the operators. 
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This mill set a record in October, when 85,597 tons 
of plates were produced. Total production for that 
month was 111,790 net tons in 83% turns, for an aver- 
age rate of 167 tons per hr. 

During the first half of the year a 140 in. single stand 
four-high reversing plate mill was put into service at a 
southern steel plant. The single armature direct current 
reversing motor driving this mill is one of the largest 
machines ever built, rated 7000 hp, 35/70 rpm, 700 
volts, and with maximum emergency torque capacity 
of 2,890,000 lb-ft. Power for the reversing motor is 
supplied by a flywheel motor generator set consisting 
of two 3000 kw, 700 volt, compound wound, direct 
current generators; 6000 hp, 6600 volt, 3 phase, 60 
cycle, 352 rpm, wound rotor induction motor; and 
154,000 pound steel plate flywheel. The reversing motor 
and flywheel motor generator set are ventilated by a 
downdraft air cooling and recirculating ventilation 
system. 

At a Pennsylvania steel plant there is under construc- 
tion a 120 in. wide single stand four-high reversing uni- 


Figure 9-- The demand for plate material continues at 
an all-time high, resulting in construction of new 
plate mills and further conversion of wide strip mills. 

























































versal plate mill, intended to operate as a finishing unit 
in tandem with an existing three-high roughing stand. 
The main horizontal roll motor is rated 7000 hp, 35/80 
rpm, 700 volts, 2,890,000 lb-ft maximum torque capac- 
ity, (duplicate of the one described in the preceding 
paragraph), and the vertical edging roll motor is rated 
500 hp, 200/500 rpm, 700 volts, 36,000 lb-ft maximum 
torque capacity. The flywheel motor generator set con- 
sists of three 2000 kw, 700 volt, generators; 6000 hp, 
13,200 volt, 3 phase, 60 cycle, 505 rpm, wound rotor 
induction motor; and 85,000 pound steel plate flywheel. 

Building the motor generator set with three 2000 kw 
generators rather than the usual two 3000 kw generators, 
permits its operation at 505 rpm rather than 352 rpm, 
thus requiring smaller machines with consequent saving 
in copper, steel, and other strategic materials. The fly- 
wheel alone will be nearly 35 tons lighter than on the 
usual 352 rpm set, although providing the same stored 
energy capacity. 

This installation will make use of a unique system of 
downdraft ventilation, in which outside air is cleaned 
by passing through a precipitron electrostatic air clean- 
er and then blown into the motor room by a group of 
intake fans. The electrical machines are arranged to 
take their ventilating air from the room, and to dis- 
charge the heated air down through the foundations, 
where individual exhaust fans are provided to exhaust 
the heated air outside of the motor room. The combina- 
tion of intake and exhaust fans enables the room to be 
maintained at pressure above atmospheric to prevent 
the infiltration of dirt, and the downdraft flow of air 
assures most of the advantages of a cooling and re- 
‘circulating system in a location where lack of cooling 
water prevents the use of the recirculating system. 

At another Pennsylvania plant, the capacity for 
heavy plate production will be very greatly increased 
by the installation of a 45 in. universal slabbing mill and 
160 in. plate mill. The drive for the slabbing mill con- 
sists of a 10,000 hp, 40/80 rpm motor for the vertical 
edging rolls, both supplied with power from a 10,500 
kw flywheel motor generator set. A duplicate 10,000 hp, 
40/80 rpm, twin-motor drive, consisting of two 5000 hp 
single armature reversing motors, will be used for the 
drive of the 160 in. wide four-high reversing plate mill. 
Twin-motor drives have been applied to five large 
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slabbing and blooming mills, however this will be the 
first installation on a plate mill. The installation also 
represents the greatest power ever applied to a revers- 
ing plate mill. 

A 132 in. wide eight-stand semi-continuous plate mill 
is now under construction at a western steel plant. The a 
multiple stand continuous arrangement of the mill as- 
sures very large output of all types of plate, and exten- 
sive leveling, trimming, shearing, and finishing facilities 
are essential to expeditiously handle this large tonnage 
of diversified sizes and shapes of plate. 

A radical innovation in the design of rolling mill 
motors is incorporated in a 7000 hp, 25-60 rpm reversing 
motor built for the roughing stand of this semi-contin- 
uous mill. Although stated to be the largest motor ever 
built, both from a physical and a torque standpoint, it 
has no through shaft. The motor is 44 ft long, 18 ft wide 
and 16 ft high, and weighs 1,000,000 lb. Shaft exten- 
sions, 36 in. in diameter and designed for a torque of 
1,470,000 lb-ft continuously, 4,100,000 lb-ft moment- 
arily, are bolted on to the motor armatures, and the 
two armatures are bolted together through large flanges. 

While plate mills have formed the bulk of activity in 
the rolling mill field, several new blooming and slabbing 
mills are under construction as well as several rod mills 
for both steel and aluminum. A novel tube mill is being 
built in which the 16 adjustable speed individual drive 
motors are designed so as to reduce to a minimum the 
impact speed drop and subsequent ballooning due to 
recovery of speed. The mill stands in this installation 
are spaced on 121% in. centers. 

Studies into the operating cycles of reversing bloom- 
ing and slabbing mills have shown that shorter revers- 
ing times are feasible without shock to the machinery 
when current peaks are eliminated. Such operation, 
with smooth acceleration and deceleration, is obtained 
through the use of amplifying exciter control. In this 
method, large contactors carrying heavy current are 
replaced with relays carrying very small currents, and 
a greatly reduced number of control devices are re- 
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Figure 10-——-In converting the strip mills to plate pro- 
duction, most of the changes center in the runout 
end and involve handling and shearing equipment. 
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ired. Effective load-limit control, allowing the motor 
to put out a maximum at all times with full protection, 
has improved production, and a higher average speed 
results from improved voltage maintenance. Reversing 
times can be set to minimum values as limited by manip- 
ulation of the ingot and screw-down settings. A con- 
siderable number of reversing mill drives are being 
equipped with control systems of this type. 

In many cases it has been possible to increase the 
output of a mill without disturbing foundations or 
mechanical arrangement. The rebuilding of an old drive 
motor or the installation of a new motor often removes 
a bottle-neck and brings about a material increase in 
production. 

It has been possible to increase the capacity of old 
electric drives by as much as 40 per cent. The greater 
capacity was obtained by designing new armatures 
using deeper slots and larger copper straps in the wind- 
ing. To utilize this increase completely, it is necessary 
to provide more flux in the commutating zone. 

Similarly, auxiliary drives of old design may be re- 
wound so as to increase their capacity materially. Many 
cases prove the worth of new control equipment to re- 
place equipment of obsolete design, showing marked 
increases in production with less maintenance and lost 
time. 


PROCESSING AND FINISHING 


Throughout the industry, facilities for the processing 
and finishing of armor plate have expanded by leaps 
and bounds. The principal tank hull parts, consisting 
of more than thirty pieces, are heat treated, cut, and 
made ready for final assembly. Such installations include 
many heat treating furnaces, quenching tanks, abrasive 
plate cleaners, roller leveler units, oxy-acetylene shape 
cutting machines, flame treating machines, straighten- 
ing presses, handling equipment, etc., setting up great 
activity in those lines. 

During the past year, electrolytic tinning has perhaps 
received more publicity than any other single steel plant 
development. This is no doubt because of the fact that 
tinplate — in its ultimate form, the can — enters to 
such an extent into our everyday life. To stretch our 
materially reduced tin supply to fulfill our requirements, 
it became necessary to plan for an annual capacity of 
about 1,400,000 tons of electrolytic tinplate. The 
various producers therefore have 27 new electrolytic 
tinning lines built and building, which, with the half- 
dozen original installations in which the process was 
developed, will meet this requirement. 

The various units differ somewhat as to their mechan- 
ical design and the type of electrolytic bath used. Each 
complete unit consists essentially of uncoilers, crop shear, 
lap seam or spot welder, pinch rolls, looping device or 
pit, plating tanks, reflow unit, branner, tension unit, an- 
other looping device or pit, and a flying shear and classi- 
fying unit. These items of equipment may be installed 
as one continuous processing unit, or they may be split 
up into as many as three separate lines, one applying 
the coating, a second acting only as a reflow line, and 
the third being a conventional shearing line. Opinion 
seems to favor the consolidated line, which eliminates 
considerable recoiling and handling. 
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In some cases, still other units are added in tandem 
in order to further reduce the number of operations. 

In a new installation nearing the production stage 
the strip enters the tinning line from one or the other 
of two uncoilers which are used alternately. The opera- 
tion of the line is expected to be such that when a new 
coil is stitched or welded on to the trailing end of a 
preceding coil, the line is first slowed down to a point 
which represents the highest speed (in the neighborhood 
of 75 to 100 fpm) that can be maintained and still have 
the weld completed before the entire storage is removed 
from the loop. 

In addition to the two uncoilers, the line includes the 
following units: seam welder, loop pit, roller guide, pin 


Figure 11 — Twenty-seven electrolytic tinning lines, now 
in various stages of completion, will enable us to 
stretch our reduced tin supply to cover essential tin- 
plate requirements. 


hole detector, gauge rolls and marker, drag bridle rolls, 
electrolytic pickler, brushing machine, four-compart- 
ment plating tank, recovery system of sprays and rolls, 
ten-roll wire brush machine, steam dryer, reflow unit, 
drive bridle, weld cutout shear, roller leveler, flying 
shear, off-weight piler, branner, and final piler. 


The line operates in synchronism over a 24:1 speed 
range by combined variable voltage and field control. 
The main drive bridle is the master motor and its speed 
is under the control of a speed regulator operating on a 
motor-operated rheostat and itself having a vernier 
speed control. The center portion of the line between 
the entry drag bridle and the main drive bridle has the 
strip under tension. The tension at the entry drag bridle 
is under the control of a tension regulator. Since the 
speed range of the line is partially by voltage and par- 
tially by field control, this tension regulator for the 
entry drag bridle operates on a small booster, so that 
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Figure 12--D-c power at 17,000 volts is converted to 
200,000 cycle a-c power in this 100 kw vacuum oscil- 
lator which supplies power for tin reflowing by induc- 
tion heating. 

irrespective of whether the line is operating on voltage 

control or field control, current in the armature of the 

entry drag bridle will indicate the same back tension. 

The motor-operated rheostat which controls the speed 
of the main drive bridle by voltage and field actually 
controls the voltage of the generator to give voltage 
control and controls also the counter emf exciter will 
control the field strength to the main drive bridle, the 
entry pinch roll, the flying shear motor and the lapping 
conveyor motors. 

The matching of the entry pinch roll motor field 
with the main drive bridle motor field is important 
since this entry pinch roll must be able to over-speed 
the rest of the line to accumulate a loop in the pit. 
The tension between the uncoiler drag unit and 
the entry pinch roll is only of sufficient magnitude to 
prevent the coil from unwinding and to assist in decel- 
erating the coil when the line is decelerated. Tension as 
such and the accuracy of tension is inconsequential at 
this point. However, tension regulators are being used 
to avoid the use of rider roll rheostats and to relieve the 
operator of any particular attention at this point. Each 
of these uncoiler drag units will pump into its own 
generator whose field will be changed in proportion to 
the line speed. 

The branner drive and the two conveyors imme- 
diately preceding it are on their own separate generator. 
This is done since the action of a branner may not be 
satisfactory at very low speeds. The branner will 
actually run over a speed range of much narrower pro- 
portions than is true of the rest of the line. 

The modern lines have been designed for strip speeds 
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of 500-650 fpm, and a speed of 1000 fpm is predicted 
in the near future. Accurate synchronization of the 
iniany drives in an installation of this type presented 
many problems which have been worked out by in- 
genious correlation of drives and controls. 


Plating baths may be alkaline or acid in nature, or a 
combination of the two. Alkaline baths, such as a 
sodium stannate solution, etc., gives a smooth, ad- 
herent coating, but use more power than the acid baths. 
Proper control of the free caustic soda content of alka- 
line baths is essential. Acid baths, however, containing 
stannous sulphate, sulphonated hydrocarbons, ete., 
with additions of glue, cresol or other tar distillation 
product, seem to be preferred in the majority of the 
processes. Bath temperatures are usually automatically 
controlled, usually running about 170 F for alkaline 
baths and 100 F for acid baths. Current densities range 
up as high as 200 amp per sq ft. 

Current for the electrolytic bath, running perhaps 
60,000 amp at 6-12 volts may be supplied from low 
voltage generators. Because the amount of plating put 
on the strip is dependent upon time and current, an 
accurate current control system was developed which 
maintains current density approximately proportionate 
to speed. A special instrument is used to control a 
motor-operated rheostat in the field of the plating 
exciter. The instrument has a bridged circuit in connec- 
tion with a tachometer driven by the main drive bridle 
and a plating current shunt to obtain an inter-relation- 
ship of plating current and speed. The current value for 
any given speed can be adjusted to compensate for the 
desired coating thickness and for strip width. 

Rectifiers, either of the selenium or copper oxide type, 
are also applied as current source for the plating bath. 
Rectifiers offer the advantages of low maintenance, 
small floor space, low installation cost and flexible oper- 
ation. For a 9 volt installation, the cost of rectifiers and 
motor generator set are about equal. At 6 volts, the 
rectifier has a definite advantage, while at 12 volts, the 
advantage is in favor of the motor generator set, al- 
though this advantage may be offset by the difference 
in maintenance. 

Applications of selenium type rectifiers use a saturable 
core reactor on each bank for voltage control over a 
20:1 range. Each bank also has its own motor-driven 
blower for air circulation, and is equipped with thermal 
guards which operate warning lights. Rectifier plates 
are immersed in transformer oil and arranged in racks 
in a sheet metal enclosure. 

The tinplate produced electrolytically has a gray 
matte surface, rather porous in structure. To improve 
the appearance and resistance to corrosion, some form 
of “‘reflowing”’ is generally desired. Numerous methods 
have been advanced to effect this, including brushing 
with tampico brushes to a satin finish, skin passing 
between heated rolls, heating the tinned strip in a hot 
oil bath or in electric or radiant tube furnaces, or heat- 
ing the strip by conduction or induction. 

Conduction or induction heating seems to be pre- 
ferred in the newer high speed lines as these methods 
require relatively little space and can be accurately 
controlled. The induction method seems to have several 
advantages, entailing no problem of getting power into 
the strip at high speeds, and having no parts in contact 
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with the strip. The inductor heating coil is rectangular 
in form, wound as close to the strip as mechanically 
possible. It acts as the primary of a transformer, while 
the strip itself constitutes a single turn secondary in 
which the induced current generates the desired heat. 

For usual tinplate gauges (.008-.011 in.) a frequency 
of about 200,000 cycles per sec seems most practical. 
As rotating machinery is not practical above 15,000 
cycles per sec, power is supplied by vacuum tube 
oscillators which are essentially the same as the trans- 
mitter of a radio station. Sixty cycle alternating current 
is rectified to direct current and fed to the oscillator 
tubes where it is converted to the high frequency and 
sent out through the inductor heater coil. Power input 
may be rapidly adjusted to accommodate changes in 
strip speed. Based on a strip speed of 1000 fpm, an 
oscillator of 1200 kw output is required, which requires 
about 2300 kw of power input. The process is extremely 
rapid, requiring only 10-12 ft length of inductor coil for 
strip speeds up to 1000 fpm. This type of reflowing has 
been applied to one commercial tinning line, and a 
number of additional units are under construction. 

A number of substitutions for tin plate have been 
advanced, with bonderizing apparently in the lead. The 
honderized film alone is not corrosion resistant, but 
must be lacquered. It appears to meet the requirements 
of temporary rust resistance, eliminate underfilm cor- 
rosion and provide good lacquer adhesion. Approxi- 
mately 20 lines of this type are being installed. Other 
surface films may be produced by chemical treatment, 
of phosphate, chromate or borate types. 


FUELS AND FURNACES 


In a round-table discussion on steel plant fuel sup- 
plies held by the Combustion Division at the A. IL. 5. E. 
annual meeting, it was brought out that the construc- 
tion of new coke ovens and blast furnaces has altered 
the fuel situation in several plants, reducing the amount 
of purchased fuel and requiring the changing of some 
fuel-consuming units over to the added by-product fuels. 

In the southern and mid-western districts, a consid- 
erable amount of natural gas is used, although some 
units have been converted from natural gas to producer 
gas or oil. A shortage of fuel oil in the mid-west section 
would entail increased use of producer gas or natural 
gas. A number of plants are preparing old gas producers 
for such eventualities. In the south, natural gas is used 
in preference to oil because of price relation. 

Eastern plants, formerly supplied with fuel oil from 
tankers, are now dependent on railroad tank car ship- 
ments, creating quite a transportation problem. In some 
cases, the export of steel in semi-finished form has cur- 
tailed finishing mill operations materially, thereby re- 
ducing purchased fuel somewhat. 

Producer gas will probably be the substitute for fuel 
oil should the supply of the latter be further decreased, 
although it is the general opinion that open hearth pro- 
duction is reduced by such a change, while fuel con- 
sumption and furnace rebuilding increase. 

The fuel shortage in the eastern sections has led to 
consideration of shutting down steel plant power plants 
and purchasing power from the utility companies, thus 
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freeing blast furnace gas for metallurgical heating 


processes. 

Tar is on the decrease as a fuel, although the use of 
pitch has increased. One plant is using a 50 per cent 
residual from tar, which is cut with fuel oil in the tanks 
just before pumping. 

The character of fuel oil has changed, running .92-.98 
specific gravity instead of the customary unity. One 
report shows a drop from 9 or 10 degrees Baume to 
15-17, with a present heating value of about 145,000 


Figure 13 — The production of shells, bombs, and other 
materials of war is constantly increasing in American 
steel plants. Typical of the ingenuity applied is the 
new bomb spinning process. 
























































Btu per gal. Fuel oil now contains more gasoline, thus 
increasing the amount of oil available. In some cases, 
fuel oil in storage was purposely cut down in the tanks. 
The greater output of high octane gasoline also con- 
tributes to the lighter fuel oil. Liquid fuel must now be 
shipped by truck for hauls less than 200 miles. 

The discussion also touched on the possibilities of 
pulverized coal, which has been applied to a number of 
forge furnaces. It was also stated that pulverized coal 
can be successfully burned in the tubes of radiant tube 
furnaces. 

Also mentioned was the very regrettable bleeding of 
gas which is occurring in certain districts. 

There has been considerable activity in the rehabili- 
tation of old continuous heating furnaces, resulting in 
marked increased in production with reduced fuel con- 
sumption per ton of steel heated. The time and mate- 
rials required to remodel a furnace are not great. Changes 
may include raising the roof to obtain greater combus- 
tion volume, installing burners to fire under the steel, 
and in some cases, removing water-cooled skids and 
putting in a solid hearth furnace. The installation of 
modern burner equipment of the proper capacity and 
of control equipment has also shown improved results. 
It is generally recognized that steel can absorb heat 
considerably faster than was previously believed, and 
by thus equipping an old furnace to effectively release 
more heat, a material increase in furnace capacity may 
usually be obtained, as well as an improvement in the 
heating itself. 

The tremendous increase in ship plate and armor 


plate production has brought the long-neglected side- 
door, in-and-out furnace into prominence. One new 
design of this type is fired from both ends, through a 
simple adjustable fuel pipe and a port. Waste gases are 
exhausted through the hearth at the center of the fur- 
nace, and pass on to recuperators placed directly under- 
neath the furnace. Air for combustion is delivered to the 
ports at 1500 F preheat, promoting rapid combustion 
and holding end sections of the furnace up to tempera- 
ture. The elimination of door jambs through the use 
of a continuous door system gives 20-25 per cent greater 
capacity than in conventional side-door furnaces, and 
permits charging very large ingots or blooms. 

The standard cylindrical bell type furnace has been 
easily adapted to the spheroidizing of bullet core rod, 
airplane and tank bolt stock, wire for airplanes and for 
naval cable armoring, strip for machine gun and cannon 
clips, ete. Bell type annealing furnaces have also been 
adapted to long bars and tubes up to 31 ft in length. 

Another type of furnace developed because of the 
armament program is a vertical continuous gun barrel 
furnace for normalizing, hardening and drawing, giving 
high production from very small floor space. 

Large shells (3-8 in.) are heat treated in continuous 
pusher type roller rail furnaces at a rate of 40-200 
pieces per hr. The furnaces are built to handle two to 
twelve rows of shells, and performs the hardening, 
quenching and drawing operations in continuous se- 
quence. The shells move through the furnace under 
action of a pusher which can be adjusted and synchron- 
ized with the quench system. 





Figure 14-— Car-type furnaces of this design are widely used for annealing gun! forgings and armor plate. 
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As the shell enters the quench oil, it is stopped 
momentarily under the surface and jets of oil under 
pressure are forced into the cavity. The shells are then 
automatically carried from the quench to the apron of 
the draw furnace and on to the conveyor. 

The hardening furnace is direct fired, top and bottom, 
from both sides, while the draw furnace is heated by 
convection, the hot gases being circulated through the 
furnace, drawn off for reheating and then recirculated. 

Current demands for more and more production fre- 
quently impose increasingly severe conditions upon 
refractories. The development of improved silica brick 
promises improved service for open hearth roof con- 
struction, and test data indicate the possibility of some- 
what higher furnace temperatures with this brick. Like- 
wise, improved fireclay brick, hard burned, has shown 
its ability to withstand severe conditions in soaking pits 
and heating furnaces. High alumina bricks are com- 
mercially available in 50, 60, 70, 80 and 90 per cent 
alumina classes, with their refractoriness increasing ap- 
proximately in proportion to their alumina content, and 
a substantial percentage of corundum particularly 
adapts them to heavy loads in high temperature appli- 
cations. 


ELECTRICAL DEVELOPMENTS 


The widespread construction of armament plants, the 
general expansion of the metal industries, and the many 
new electric furnace installations previously mentioned 
have combined to raise transformer manufacture to 
high levels of activity. Some improvements are to be 
noted in transformer construction, as well as some 
changes in a number of cases dictated by a shortage of 
critical material. 


Two unusually large units were built to step up power 
from 27,000 volts to 132,000 volts for transmission to a 
new aluminum expansion. Weighing 257 tons each, 
these units are 25 ft high, 39 ft long and 24 ft wide. 
Through the use of a new core steel, which carries one- 
third more magnetic flux than steels formerly used, a 
considerable reduction in size and copper winding was 
affected. 


An unusual feature in transformer construction is to 
be noted at one of the aluminum plants of Defense 
Plant Corporation, where a silver-wound transformer is 
to be installed with silver bus-bars. For this job, 13,000 
tons of silver, valued at $200,000,000 was loaned by the 
United States Treasury from the vaults at West Point. 
The silver will be fabricated by copper companies and 
shipped to the plant ready for use. At the end of the 
emergency, it will be returned to the Treasury. Addi- 
tional use of silver at the government financed alumi- 
num plants will bring the total for 1942 up to about 
20,000 tons, and 26,000 tons more are planned on for 
1943. 


The capacity of transformers already in service may 
be increased by 20 to 60 per cent with a new system of 
forced-oil cooling, while new transformers may be made 
smaller, with consequent saving of materials. The new 
cooling unit is compact, factory-assembled, and con- 
sists of a radiator-type cooler and a special pump with 
motor enclosed. These are connected by piping to the 
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standard radiator valves at the side of the transformer. 
No stuffing boxes are used in the special pump, and the 
motor is self-cooled and _ self-lubricated. Use of the 
system will protect overloaded transformers and may 
avoid the necessity of new transformer units. 

The loading of transformers according to copper 
temperature has also given increased capacity in many 
cases. Sustained overloads of 15-25 per cent may thus 
be carried, and peak overloads up to 50-100 per cent, 
depending on the duration of the overload. 

The accompanying main drive motor list shows 111 
new motors for the year, totaling 283,650 hp. This is in 
comparison with 1941, when 123 units totaled only 
144,450 hp. An inspection of the 1942 tabulations 
shows a considerable number of large motors, accounting 
for the high average of 2550 hp per unit as against an 
overall average of about 1500 hp per unit. The installa- 
tions during the past year include a number of heavy 
mill units, quite a few of which are in new aluminum 
plants. These plants, to a great extent, use the same 
type of mill equipment as the steel industry, and the 
tremendous expansion in aluminum accounts for a 
goodly portion of the equipment business. 

Activity in the small motor field has been even more 
intense than in the larger units. In order to ease the 
situation in regard to electric motors, certain recom- 
mendations have been made by WPB, urging the use 
where possible, of open type motors of single, high 
speed. Single windings and single voltages are also 
recommended, as well as a-c instead of d-c, and squirrel 
cage instead of slip ring. Likewise, care in determining 
motor size and the use of motors on the small side are 
urged. 

Similar recommendations have been made in regard 
to control and distribution equipment, all tending to 
reduce the consumption of critical materials and to 
simplify and standardize the equipment. 

There seems to be a considerable stock of second-hand 
motors available throughout the country, and their use 


Figure 15 The cumulative curve of main drive motors 
over 300 hp shows a present total of 4,329,315 hp. 
One hundred and eleven motors (283,650 hp) were 
added in 1942. 
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ELECTRIC MOTORS OVER THREE HUNDRED HORSEPOWER 








sO 


s8 
9 








Horse Revolutions 
power per minute 
500 $00, 1350 
s00 150/300 
LOO 200 / 400 
100 200/400 
100 125/500 
00 200 /400 
900 225/450 
500 $00 950 
00 150/600 
00 300,500 
00 300 500 
00 914 
00 714 
00 200 /500 
600 400 600 
600 $00 600 
600 125/405 
600 225/760 
600 : 787 
600 787 
600 787 
600 787 
700 $00,750 
700 S00, 750 
700 100, 1020 
TOO 100, 1020 
700 100, 1020 
750 100) 800 
800 $53 
800 $53 
800 225/000 
800 225,600 
800 300 B40 
800 300 840 
800 100 840 
800 360 
800 3600 
800 900 
900 225/760 
1000 505 
1000 O05 
1000 200 600 
1250 300/700 
1250 70/210 
1250 240 
1250 $53 
1500 225/450 
1500 400, 670 
1500 150/300 
1500 400 600 
1500 300 600 
2000 175 ao 
2000 175/350 
2000 175/350 
2000 75/350 
2150 095,190 


$00 600 
300,600 


250/550 
250/550 
250,550 
250/550 
250/550 


070/140 
225/450 
250/500 





250, 500 
250/500 
392 
392 
$000 60/180 
$500 175/350 
3500 175/350 
3500* 30/75 
3500* 30/75 
1000 050/120 
1000 080,160 
1000 175/350 
1000 175/350 
1000 175-350 
1000 175/350 
1000 175,350 
1000 175/350 
1500 150 
5000 050,120 
000 0/80, 160 
5000 0/50/120 
5000 50/120 
5000°* 10/80 
5000* 10/80 
5000 124/245 
000 125/245 
5000 125/245 
5000 125/245 
7000 10/80 
3000 30,60 
5000 70/150 
5000 30,120 
5000 50/106 
3000" 10,80 
7000 * 10/80 
5000* 10 80 
5000* 10 80 
3000 30,60 
5000 30/60 
6000 30/120 
T7000 0. 40,100 
7000 50, 100 
7000 10/120 
70001 25,60 
7000 35. 80 


Twin motors 
Double armature 


Volts 
600 
600 
600 
600 
750 
600 
600 
600 
600 
250 
250 

2300 

2300 
700 
600 
600 
700 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
750 
ho 
10 
600 
600 
600 
600 
600 
140 

2300 

2300 
600 

6600 

6000 
6000 
600 
000 

6600 

6600 
600 
6000 
600 


600 
600 
600 
700 
600 
600 
600 
600 
600 
600 
600 
600 
600 


6600 
600 
600 
600 
750 
750 
750 
600 
6000 
600 
600 


Ir eqyUuency 


d-c 


d-e. 
d-c. 


60 
60 


60 


d-e. 


Vethod 
of drive 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 





Geared 
Geared 





Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
reared 
Geared 
Dire “ct 








Dire ~et 

Geared 
Geared 
Geared 





Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Direct 
Direct 
Direct 
Direct 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Geared 
Geared 
Geared 
Geared 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 


DURING 1942 


Kind of mill 
Tandem cold strip reel 
18 in. merchant mill 
18 in. merchant mill 
18 in. merchant mill 
Edger, aluminum mill 
18 in. merchant mill 
18 in. merchant mill 
Rod and merchant mill 
No. 2 scalebreaker 
Delivery tension roll 
Temper pass mill 
Sizing mill 
Sizing mill 
Plate mill edger 
18 in. merchant mill 
18 in. merchant mill 
Universal plate mill edger 
Rod and merchant mill 
Cold strip mill 
Cold strip mill 
Cold strip mill 
Cold Strip mill 
18 in. merchant mill 
18 in. merchant mill 
Rod and merchant mill 
Rod and merchant mill 
Rod and merchant mill 
Tand cold strip mill 
Skin pass mill 
Skin pass mill 
Rod and merchant mill 
Rod and merchant mill 
Rod and merchant mill 
Rod and merchant mill 
Rod and merchant mill 
Hoop mill 
Edger 
Sizing mill 
Rod and merchant mill 
Finishing mill 
F inishing mill 
18 in. merchant mill 
Rod and merchant mill 
Plate mill edger 
132 in. plate mill scalebreaker 
Skin pass mill 
18 in. merchant mill 
Rod and merchant mill 
Reversing hot breakdown mill 
Tandem cold strip mill 
Tandem cold strip mill 
Single stand cold mill 
Single stand cold mill 
Tandem cold mill 
Tandem cold mik 
Finishing mill—Rev. 
Cold strip mill 
Cold strip mill 
Two stand cold mill 
Two stand cold mill 
Single stand cold mill 
Single stand cold mill 
Five-stand hot mill 
32 in. reversing finishing mill 
Five-stand hot mill 
Hot strip fi g 
Hot strip finishing 
Hot strip finishing 
Bar mill breakdown 
Bar mill breakdown 
Slabbing mill edger 
Five-stand hot mill 
Five-stand hot mill 
Slabbing mill 
Slabbing mill 
Reversing mill 
Reversing intermediate mill 
Five-stand hot mill 
Five-stand hot mill 
Five-stand hot mill 
Five-stand hot mill 
Five-stand hot mill 
Five-stand hot mill 
Broadside mill 
36 in. re versing mill 
32 in. reversing intermediate mill 
Reversing bloor i 
36 in. blooming mill 
Slabbing mill 
Slabbing mill 
Finishing mill 
Finishing mill 
Finishing mil 
Finishing mill 
Reversing hot mill 
Reversing hot mill 
Structural finishing mill 
Reversing roughing mill 
72 in. Universal plate mill 
15 in. slabbing mill 
15 in. slabbing mill 
160 in. reversing plate mill 
160 in. reversing plate mill 
Reversing plate mill 
Reversing plate mill 
10 in. blooming mill 
14 in. blooming mill 
Blooming mill 
Non-reversing plate mill 
Reversing roughing mill 
120 in. universal plate mill 





























Synchronous 


Induction 


Purchaser 
National Steel Co. of Brazil 
Kaiser Company 
Kaiser Company 
Kaiser Company 
Aluminum Company of America 
Kaiser Company 
Kaiser Company 
Aluminum Company of America 
Columbia Steel Company 
National Steel Company of Brazil 
National Steel Company of Brazil 
Globe Steel Company 
Globe Steel Company 
Lukens Steel Company 
Kaiser Company 
Kaiser Company 
National Steel Company of Brazil 
Aluminum Company of America 


U.S. Treasury Dept., Procurement 
U. Treasury Dept., Procurement 
U.S. Treasury Dept., Procurement 
U.S. Treasury Dept., Procurement 


Kaiser Company 
Kaiser Company 
Aluminum Company of America 
Aluminum Company of America 
Aluminum Company of America 
National Steel Company of Brazil 
Aluminum Company of America 
1 Company of America 
1 Company of America 
Aluminum Company of America 
Aluminum Company of America 
ltompany of America 
Aluminum Company of America 
Taylor Forge & Pipe Works 
Columbia Steel Company 
Segar Refrigerator Company 
Ala 1m C vompany of Americ: 
Alur m Company of America 
Aluminum Company of America 
Kaiser Company 
Aluminum Company of America 
Lukens Steel Company 
Columbia Steel Company 
Aluminum Company of America 
aiser Company 
Ah m Company of America 
U.S. Treasury, Procurement 
National Steel Company of Brazil 
National Steel Company of Brazil 
Aluminum Company of America 
Aluminum Company of America 
Aluminum Company of America 
Aluminum Company of America 
Columbia Steel Company 
U.S. Treasury, Procurement 
U.S. Treasury, Procurement 
Aluminum Company of America 
Aluminum Company of America 
Aluminum Company of America 
Aluminum Company of America 
Aluminum Company of America 
Republic Steel Corporation 
Al num Company of America 
National Steel Company of Brazil 
National Steel Company of Brazil 
National Steel Company of Brazil 
Aluminum Company of America 
Aluminum Company of America 
Carnegie-Illinois Steel Corporation 
Aluminum Company of America 
Aluminum Company of America 
Kaiser Company 
Kaiser Company 
Columbia Steel Company 
Columbia Steel Company 
Aluminum Company of America 
Aluminum Company of America 
Aluminum Company of Amer 
um Company of Amer 
um Company of America 
1inum Company of America 
Columbia Steel Company 
Republic Steel Corporation 
Republic Steel Corporation 
luminum Company of America 
Sheffield Steel Corporation 
Columbia Steel Company 
Columbia Steel Company 
Columbia Steel Company 
Columbia Steel Company 
Columbia Steel Company 
Columbia Steel Company 
Aluminum Company of America 
Aluminum Company of America 
Kaiser Company 
Kaiser Company 
National Steel C company of Brazil 
‘arnegie-I}linois Steel C -orporation 
‘arnegie-Illinois Steel Corporation 
‘arnegie-I}linois Steel Corporation 
‘arnegie-[llinois Steel Corporation 
Aluminum Company of America 
Aluminum Company of America 
National Steel Company of Brazil 
Republic Steel Corporation 
U.S. Treasury, Procurement 
Kaiser Company 
Columbia Steel Company 
Lukens Steel Company 
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Location 


Volta Redo 





la, Brazil 


Fontana, California 


Fontana, 


California 


Fontana, California 


Trentwood, 


Washington 


Fontana, California 
Fontana, California 


Massena, 
Provo, Utah 

Volta Redonda, 
Volta Redonda, 
Milwaukee, 


New Y ork 


Brazil 
Brazil 


Wisconsin 


Milwaukee, Wisconsin 


Coatesville, 
Fontana, 
Fontana, 
Volta Redonda, 
Massena, New 
Russia 
Russia 
Russia 
Russia 
Fontana, 


Pennsylvania 
California 
California 


Brazil 


Y ork 


California 


Fontana, California 
Massena, New York 


Massena, 
Massena, 
Volta Redonda, 


New York 
New Y ork 


Brazil 


MeCook, Illinois 
Met Look, Illinois 


Massena, 


New York 


Massena, New York 


Massena, New York 
Massena, New York 
Massena, New York 


Chicago, Hlinois 


Provo, Utah 
Me 
Mass na, 
Heath, Ohio 
Heath, Ohio 
Fontana, 
Massena. 
Coatesville, 
Provo, Utah 
Trentwood, 





phis, Tennessee 


New York 


California 
New Y ork 


Pennsylvania 


Washington 


Fontana, California 


Massena, N. Y. 
Russia 

Volta Redonda, 
Volta Redonda, 


Brazil 
Brazil 


MeCook, Lllinois 
McCook, Illinois 
MeCook, Illinois 
McCook, Illinois 


Provo, Utah 
Russia 


Russia 


Trentwood, Washi 
Washington 
Washington 
Washington 
Washington 
South Chicago, Illinois 


Trentwood, 
Trentwood, 
Trent wood, 
Trentwood, 


MeCook, Illinois 


Volta Redonda, 
Volta Redonda, 
Volta Redonda, 
Heath, Ohio 
Heath, Ohio 


Homestead, Pennsylvania 


Brazil 
Brazil 
Brazil 


McCook, Illinois 
McCook, Illinois 


Fontana, California 


Fontana, 
Provo, Utah 
Provo, Utah 


California 


McCook, Illinois 
MeCook, Illinois 


Trent wood, 


Trentwood, 
Trentwood, 
Provo, Utah 


South Chicago, Illinois 
South Chicago, Illinois 


Heath, Ohio 
Houston, Texas 
Provo, Utah 
Provo, Utah 
Provo, Utah 
Provo, Utah 
Provo, Utah 
Provo, Utah 


Trentwood, Washington 
Trentwood, Washington 
California 
California 


Fontana, 
Fontana, 
Volta Redonda, 


Homestead, Pennsylvania 
Pennsylvania 
Pennsylvania 
Pennsylvania 


Homestead, 
Homestead, 
Homestead, 


McCook, Illin 





Washington 
Trentwood, Washington 
W ashington 
Washington 


Brazil 


is 


McCook, Illinois 


Volta Redonda, 


South Chicago, Illinois 


Russia 


Brazil 


Fontana, California 


Provo, Utah 


Coatesville, Pennsylvania 


igton 


APPLIED TO MAIN ROLL DRIVES IN THE IRON AND STEEL AND ALLIED INDUSTRIES 


Manufacturer 


General Electric 


W estinghouse 
Westinghouse 
Westinghouse 


General Electric 


W estinghouse 
“ estinghouse 


General Electric 
General Electric 


Allis-Chalmers 
Allis-Chalmers 
Allis-Chalmers 
Allis-Chalmers 
Westinghouse 
W estinghouse 
W estinghouse 
Westinghouse 


General Electric 
General Electric 


Gene ral Electric 





Westinghouse 
Westinghouse 


General Electric 
General Electric 
General Electric 
General Electric 


Westinghouse 
\ estinghouse 


General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 


General Electrix 
W estinghouse 
Westinghouse 
Westinghouse 
General Electrix 


General Electric 
General Electric 


Westinghouse 
aN estinghouse 


General Electric 
General Electric 
General Electric 
General Electric 


Allis-Chalmers 
Allis-Chalmers 
Allis-Chalmers 
Allis-Chalmers 
Allis-Chalmers 
General Electric 
General Electric 


General Electric 


General Electric 
General Electri: 


General Electric 


General Electric 
Allis-Chal mers 


General Electric 


General Electric 


General Electric 


General Electri 
Westinghouse 
W estinghouse 
Westinghouse 
General Electric 


General Electric 


General Electrix 
General Electric 
Allis-Chalmers 
Allis-Chalmers 
General Electric 
General Electric 
General Electric 
General Electrix 


General Electric 
General Electric 
General Electric 


Allis-Chalmers 
Allis-Chalmers 
Allis-Chalmers 


General Electric 
General Electric 


General Electric 


General Electric 
General Electric 


General Electric 
General Electric 
General Electric 
Ge 





Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
W estinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Allis-Chalmers 


General Electric 
General Electri 
General Electric 


Westinghouse 


-neral Electric 
General Electric 


eral Electric 
General Electric 
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is being urged. Their use could be furthered considerably 
if the listings of available units were more complete, 
giving the engineer enough information to determine 
the characteristics of the machines, as well as informa- 
tion of their age, condition, ete. 

Because of the war emergency, control manufacturers 
have devoted the large part of their development effort 
to the essential requirements of heavy industry for the 
manufacture of war material. In general, the priority 
and allocation situation has precluded obtaining jigs, 
tools, materials and appliances, unless absolutely essen- 
tial to the war effort. 

Some developments were possible, however, without 
the need for new manufacturing facilities. One of these 
is a new d-c crane hoist, which sets new standards for 
smooth operation and efficient crane performance. Par- 
ticular attention has been paid to rapid automatic ac- 





celeration of the load in both hoisting and lowering. 
The improved handling of the field, plus four automatic 
timed accelerating points in either direction, has result- 
ed in faster acceleration with lower current peaks. Five 
manual control points in either direction assure com- 
plete control of the load under all conditions. High 
speed lowering on light hook is provided, with means to 
prevent excess speed on heavier loads. Slow inching 
speeds are provided on the first point hoisting and low- 
ering. Complete protection is provided by adequate 
electrical and mechanical interlocking. 

The manufacture of electric equipment for a large 
number of huge boring mills for tank turrets resulted 
in the development of an unique machine tool type of 
pendant push button. This design, while it mounts 14 
push button units, is so arranged that any unit can be 
operated with one hand without holding the unit with 


STATISTICS OF ELECTRIC MOTORS OVER THREE HUNDRED HP 


SOLD FOR MAIN ROLL DRIVE SERVICE IN THE IRON AND STEEL INDUSTRY IN 1942 


COMPILATIONS 


Company Location 
Aluminum Company of America Heath, Ohio 


Massena, New York 
McCook, Illinois 


\luminum Company of America 
Aluminum Company of America 


Carnegie-Illinois Steel Corporation 


Columbia Steel Company Provo, Utah 


Globe Steel Company 


Kaiser Company Fontana, California 


Lukens Steel Company 
National Steel Company of Brazil 


Republic Steel Corporation 


Segar Refrigerator Company 

Sheffield Steel Corporation 

Taylor Forge and Pipe Works 

United Engineering and Foundry Company 


Memphis, Tennessee 
Houston, Texas 
Chicago, Illinois 


United States Treasury Procurement Russia 


Ty pes of motors purchased 
Alternating current motors 
Direct current motors 


Total 
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Homestead, Pennsylvania 


Milwaukee, Wisconsin 


Coatesville, Pennsylvania 


Volta Redonda, Brazil 


South Chicago, Illinois 


Trentwood, Washington 


Number of Totat 
Type of mill motors horsepower 


Reversing blooming mill l 5,000 
Bar mill breakdown » 6,000 
Finishing mill 2 2,000 
Rod and merchant mill 13 10,850 
Reversing tandem plate mill 2 10,000 
Five stand hot mill 5 17,500 
Tandem cold mill 2 4,000 
Single stand cold mills 2 $000 
Skin pass mills 2 1,600 
$5 in. slabbing mill Bs 13,000 
160 in. plate mill 2 10,000 
Slabbing mill 3 10,800 
Semi-continuous plate mill 8 33,250 
Structural mill 3 10,500 
Sizing mills 2 1,000 
Reversing roughing mill 1 5,000 
Slabbing mill 2 7,000 
Plate mill l 7,000 
Structural finishing mill l 5,000 
1S—14 in. merchant mill 1] 7,200 
120 in. universal plate mill 3 8,750 
40 in. blooming mill l 6,000 
72 in. universal plate mill 2 5,600 
Hot strip finishing mill 3 7,500 
Tandem cold strip mill t +050 
Temper mill 2 1,000 
$4 in. blooming mill l 7,000 
36 in. reversing mill l 5,000 
32 in. reversing intermediate mill l 5,000 
32 in. reversing finishing mill I 2,500 
Sizing mill l 800 
36 in. blooming mill l 5,000 
Hoop mill l 800 
Reversing hot mills 3 10,400 
Five-stand hot mill 5 18,250 
Two-stand cold mill 2 4,500 
Single stand cold mills 2 4,500 
Skin pass mill I 1,250 
Blooming mill l 7,000 
Reversing hot breakdown mill 1 1,500 
Cold strip mills 6 6.900 
Total Total 
motors horse power 
14 20,000 
97 263,650 
111 283,650 












the other hand. Machine tool demands for war work 
led to the development of a number of special relays 
for either a-c or d-c use in various types. 

Development of various a-c contactors, which started 
about two years ago, is now completed and these de- 
vices are in production. They feature simplified mount- 
ing with easy disassembly and assembly, easily remov- 
able, entirely visible, double break silver-to-silver con- 
tacts, heat resisting non-carbonizing arc shields, tapped 
coil terminals, vertical lift, hinged arm, hammer head 
magnet designed for high speed operation, front con- 
nected with screwdriver, and all around sturdy con- 
struction for heavy duty application. 

Other developments are crane hoist limit stops, mill 
master switches in 2, 3 and 4-pole, master switches in 
pedestal mounting, and selector switches with from 1 
to 24 poles, with 5 or less sequences, and with a lock 
handle to prevent tampering with established sequences. 

The use of two relatively small magnet coils instead 
of one large single coil on magnetic contactors has 
materially speeded up action of the contactor. The 
reduced inductance of the smaller coils, with fewer turns 
in each coil, results in a faster build-up of the magnetic 
flux to close the contactor and likewise faster collapse 
of the flux to drop out the contactor. The net result is 
quicker response of the controller when the master 
switch is manipulated. One mill reports that the use of 
600 amp contactors of this type on the blooming mill 
screwdown has resulted in an increase of one ingot per 
hour in rolling rate, and that roll adjustments are made 
faster and more accurately. 

Control systems based on the use of the small auxil- 
iary exciter have been well received, and their applica- 
tion has broadened to many fields, including skip hoists, 
reversing drive motors, are furnace electrode control, 
cold strip tension regulation, etc., as previously men- 
tioned. Size of the motors to be controlled is of no con- 
sequence and the system offers a reduction in the num- 
ber of control devices. The small relays, which replace 
large magnetic contactors used in the conventional 
control system offer rapid, accurate operation. 

All through the field of industrial electricity, we see 
applications of electronic devices becoming more and 
more common, and it is safe to predict that a broad 
expansion of devices of this type will occur when con- 
ditions return to normal. 


Using a method of are interruption established by 
years of successful operation of mine hoists, a new air- 
break, high-voltage a-c contactor has been developed 
for motor-starting on service voltages of 2300 volts and 
4000-5000 volts. Co-ordinated design of an improved 
blow-out and are-chute structure contribute to long 
contact tip life, while low inertia of moving parts and 
a proven operating magnet contribute to long mechan- 
ical life. 

This new line of motor-starting equipment is espe- 
cially recommended where a high-duty cycle is en- 
countered, such as accumulator pump service, or other 
applications where any oil-immersed contactor would 
suffer short tip life and rapidly-reduced insulation 
strength of the oil. In general, the equipment rating 
allows it to handle squirrel-cage induction motor start- 
ing, up to 600 hp at 2300 volts, and 1250 hp at 4160 
volts, for motors having not more than 600 per cent 
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locked-rotor current. The starter may also be applied 
to synchronous and wound-rotor induction motors. 

Space requirements of this new contactor are such 
as to allow the 2300-volt form to be mounted in a com- 
pletely enclosed, floor-mounted, cabinet-type steel cu- 
bicle, approximately 40 inches wide by 46 inches deep. 
The 4160-volt form requires approximately 12 inches 
more in width, with exactly the same depth. 

By taking this contactor as the magnetic switch and 
coordinating it with current-limiting power fuses, cur- 
rent transformers, and overload relays, a complete high- 
voltage motor starter is obtained which inherently pro- 
vides sufficient current-limiting and interrupting ca- 
pacity to render it adequate for installation on many 
systems. 

The interrupting capacity on 2300 volts, 3-phase, 60 
cycles, is rated 150,000 kva, and on 4000-5000 volts, 
250,000 kva. These interrupting capacities are made 
possible by the fast current-limiting power fuses which 
are mounted in hook-operated disconnecting supports, 
thus accomplishing the purpose of an isolating discon- 
nect switch. 

Refinements in circuit breaker and switchgear design 
is continuing, although present modifications are largely 
along the line of reducing the consumption of critical 
materials by utilizing substitute materials of a less 
critical nature. 

The operating time of circuit breakers has, however, 
been materially reduced, thus limiting current rise and 
clearing systems of heavy short circuit currents. This is 
of particular import on the large capacity d-c systems, 
where fault currents rising at the rate of five to six 
million amperes per second are not unusual. The speed 
of operation has been increased from the old eight cycle 
period to as littie as one-quarter cycle. 

A new method of power factor and voltage control 
has been applied to a large electric furnace load, using 
two 20,000 kva condensers. At times of peak load, the 
controls function to keep the power factor as high as 


Figure 16 — This rectifier installation works in parallel 
with motor-generator sets to durnish d-c power for 
a blast furnace plant. 
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Figure 17 — This rigger truck is a four-motor crane unit 
equipped with rigid or telescopic boom. 


possible consistent with the capacity of the machines. 
At times of light load, voltage is held within definite 
preset limits, maximum and minimum. At all times 
when excess power capacity is available, the load cir- 
cuits are controlled to minimum integrated reactive 
kva, either lagging or leading for stipulated periods of 
integrated power readings. 

Prior to 1941, only one 1000 kw rectifier was employed 
in the steel industry. During the past two years, how- 
ever, steel mill engineers are turning more and more to 
rectifier equipment for supplying power needs, and 
rectifier installations have increased sharply, relieving 
the pressure on other types of equipment somewhat. 
The adoption of the rectifier has been brought about by 
several factors: first, economy of operation and low 
maintenance; second, greater familiarity with the prin- 
ciples of rectification; third, better delivery, because of 
less critical material and the great demand for rotating 
equipment. 

Rectifiers have been applied to general plant d-c 
systems and to variable voltage control systems, and 
are successfully operated in parallel with motor-gen- 
erator sets in either case. They have not as yet been 
applied to reversing mill drives, but this is stated to be 
a possible development of the future. 

A modified rectifier installation is being built to act 
as an electronic frequency changer, transforming 44,000 
volt, 25 cycle power to 66,000 volt, 60 cycle, or vice 
versa. Two units, of 10,000 kw capacity each, are em- 
ployed, each consisting of a transformer and an a-c 
to d-c rectifier having 12 sealed ignitron tubes and a 
d-c to a-c converter with a transformer and duplicate 
tubes. The power transformation therefore passes 
through a d-c phase in going from one a-c frequency to 
another. Power flow will be regulated automatically by 
grid control regardless of fluctuations of frequency. The 
power flow can be reversed by the operator without any 
switching in the power circuit. This application will be 
watched with a great deal of interest in the industry. 

An experimental electronic ore separator has been 
developed which shows considerable promise as a means 
of concentrating metallic ore from low grade deposits. 
Using an electrostatic principle, this separator can sort 
dry mixtures of any two materials, provided one is a 
fair insulator and the other has appreciable conductiv- 
ity. Ore ground to the fineness of sand trickles on to a 
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rotating metal drum, where the particles receive high- 
voltage charges from a series of fine wires a short dis- 
tance from the drum surface. Since the metallic parti- 
cles are relatively good conductors, the charges seep 
through them and into the drum. Thus losing their 
charge, the metallic particles fall off, while the poor 
conducting sand or rock particles retain their charge 
and cling to the drum until pulled off by a series of 
positively charged wires during the last half revolution 
of the drum. 


MATERIAL HANDLING 


The revised A. I. S. E. Specifications for Electric 
Overhead Traveling Cranes for Steel Mill Service, as 
published in the August issue of the Jron and Steel 
Engineer, represent a great advance from the original 
specifications brought out in 1910 and subsequently 
revised in 1916, 1919 and 1929. 

Many of the items contained in the new specifications 
present data published for the first time. The section 
on girder design is based on research and studies spon- 
sored and financed by the Association of Iron and Steel 
Engineers, and carried out by I. E. Madsen at Lehigh 
University. The formulae used recognize all lateral and 
horizontal forces that must be resisted, and are not 
modifications of standard column formula or those used 
in design of bridge structures. 

The section on wheel loadings is based on the satis- 
factory operation of crane wheels and rail sections sub- 
mitted by many crane users, as well as on the recom- 
mendations of crane builders and wheel manufacturers. 
Investigation of this subject showed the necessity of 
using rails designed for heavy loads at low speeds, and 
capable of resisting high lateral thrusts. 

The recommended application of anti-friction bear- 
ings to crane wheels is covered by a table of ratings 
based upon operating records of mill installations. The 
items of possible runway conditions and axle deflections 
were taken into consideration, as was the question of 
spare bearings to be carried in stock, etc. 

The section of the specifications covering bridge 
drives is based on the experience of many engineers and 
on data advanced in a symposium on crane bridge drives 
published in the A. I. S. E. Yearly Proceedings for 1940. 

It is realized that in setting up specifications of equip- 
ment of this nature, some discrepancies, omissions, etc., 
are unavoidable. The Association invites suggestions 
and criticisms of the specifications, which will be re- 
viewed from the standpoint of the desirability of further 
revision. 

A special generator has been developed for use in 
connection with crane hoist drives which provides new 
features, such as high speed hoisting of empty hook, 
adjustable and not too fast for reliable limit switch 
operation; definite, adjustable stalling point to limit 
overloads below the mechanical capacity of the crane; 
relatively flat speed-load curves for low speed hoisting 
and lowering; high speed lowering of empty hook with 
speeds decreasing as loads increase. 

Because of the size of contactors required and the 
excessive space needed for magnetically operated con- 
tactors, an ore bridge is being built which will utilize 
air operated contactors. In addition, a simple self- 
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regulating system for maintaining control voltages on 
ore bridges has been developed and placed in operation. 

Industrial truck design has tended toward heavier 
construction without increase in weight by better ar- 
rangement of the various elements. Other improvements 
offer better vision and greater safety of operation. 
Automatic limit stops and brakes on all motions also 
contribute to safety. Many models are equipped with 
time-delay controllers, timed in accordance with the 
adjustment of relays, preventing plugging. High capac- 
ity batteries for trucks have held battery changes to a 
minimum, a service period of 12 hr or more being usual. 

Several new designs perform as load carrier, a crane 
and a tractor, combining typical operations of all three. 
As a load carrier, these units have an unobstructed plat- 
form 84 in. long x 40 in. wide x 25 in. high, with a rated 
capacity of 6000 lb. As a crane the units handle up to 
2000 lb at 42 in. on the boom, and can lift and transport 
heavy bulky objects. As a tractor, they haul trailers at 
speeds up to 5 miles per hour, having previously loaded 
them with its own crane. 

The truck operates with two-wheel drive and four- 
wheel steering. The frame is of heavy formed plate 
sections, welded into a one-piece structural unit. The 
boom is composed of heavy formed channel members, 
rigidly reinforced. 

Under the order of WPB, no truck manufacturer is 
permitted to begin the manufacture of a truck which 
has not been a standard model of his line, nor may he 
build a truck which is not an approved standard model 
according to the following list: 

Capacity, lb 
No lift, high platform... . . 1,000-20,000 
No lift, low platform oe 1,000-20,000 
Low lift, high platform. .............. 2,000-20,000 
Low lift, low platform 2,000-20,000 
High lift, low platform. ............... 2,000-10,000 
Fork or ram... .... Dp Nek edata baie 2,000-60,000 


SS eee re ee ee ere 2,000-20,000 
Tractor, max. draw bar pull... ........ 1,500- 6,000 
Motorized low lift.................... 2,000- 6,000 


Straddle trucks . oe 10,000-30,000 

The use of rubber, protective plating, steel plate and 
lead is restricted by the same order to certain applica- 
tions to conserve critical materials. 

Under the more recent control of industrial equip- 
ment undertaken, no one may purchase an industrial 
truck, however high their priority, without a specific 
order from the WPB. 

Lifting magnets are now offered with six and eight 
layer coils, as contrasted with the former four layers of 
flat ribbon copper, resulting in increased magnetic in- 
tensity and lifting power of 135 and 175 per cent, 
respectively. This is accomplished without increasing 
the magnet diameter, the larger lifts being the result of 
magnetism carried through the pieces in contact with 
the poles to other pieces below and the volume of the 
lift depending on the intensity of magnetization in- 
duced. 


For handling hot steel (500-1200 F), a magnet has 
been developed using a hollow manganese steel bottom 
plate, with the hollow spaces filled with high tempera- 
ture magnesia refractory. The refractory layer protects 
the coils from excessive heat, allowing continuous use of 
the magnet. 
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A magnet filling compound, which may be forced into 
the magnet and which retains a springy consistency at 
operating temperature, supports the coils against side 
blows and protects against moisture. The compound 
does not liquefy or evaporate, so that the protection 
is permanent. 

In handling heavy plate or coils, particularly by 
crane magnet, roller conveyors are subjected to impact 
and shock loads which may break down rollers capable 
of carrying the normal weight. To meet this difficulty, 
a heavy duty conveyor roll equipped with roller bear- 
ings has been developed. It is designed to permit ex- 
pansion where heat is present, and is supported on 
large precompressed springs housed in 9 in. and 10 in. 
tubes. The slight give in these springs absorbs most of 
the shock, and the design has given good service in 
severe applications. 

A reversible transfer, using two-way ducking dogs 
with spring protection to absorb shock, has also been 
developed, and has been used to good advantage in 
handling heavy plate. 


MECHANICAL DEVELOPMENTS 


With continuous operation of all steel plant equip- 
ment and machinery more important than ever, lubri- 
cation is receiving even greater attention than usual. 
Steel plant lubrication imposes upon the lubricant the 
general conditions of high bearing pressures, shock loads, 
the presence of water, and a wide temperature range. 
Greases have been improved so as to offer maximum 
resistance to softening and deterioration at elevated 
temperatures, thus maintaining the lubricating film and 
reducing leakage from the bearing. Increased water 
resistance prevents the grease from washing off, and 
higher load carrying ability gives maximum protection 
against wear. The action of grease in feeding systems 
has been improved, with better resistance to separation 
into basic oil.and soap base under pressure, and a high 
consistency index to permit easy feeding with varying 
temperature. 

Extreme pressure lubricants used in the steel plants 
are generally of the lead oleate or lead naphthenate 
types. The former has high load carrying characteristics, 
but possesses certain disadvantages as regards oxida- 
tion and low resistance to water. The latter type has 
improved resistance to water and oxidation, but has a 
lower load carrying capacity. The addition of certain 
other ingredients, all mutually soluble in each other and 
in the selected base oils, to the lead naphthenate type 
has raised the film strength while retaining good resist- 
ance to oxidation and water. 

The lubricating qualities of a good oil stock are im- 
proved by one manufacturer by treatment with sun- 
thetic organic compounds, thus raising film strength, 
increasing “‘oiliness,”’ improving oxidation stability, and 
tending to reduce deposits. These patented chemical 
additives are also adaptable to gear oils, giving a high 
viscosity index, low cold tests, and freedom from foam- 
ing, sludging or tendency to corrode the gears. 

Tin conservation has brought about a complete over- 
hauling of the conventional standards for the various 
alloys normally containing this metal. The tin-base 
babbitt metal, containing 80-90 per cent tin, has prac- 
tically disappeared except for certain special uses, being 
largely replaced by the lead-base alloy, containing 10-12 
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per cent tin. Also undergoing test are several new mix- 
tures, containing 10-12 per cent arsenic and sometimes 
2-3 per cent silver, with as little as .75-3.00 per cent tin. 
Mixtures of this type are on trial in electric motors, 
fans, air compressors, transfer cars, shears, mill pinion 
boxes, large engine crank pin boxes, etc. 

Tin bronze compositions have also been revised, re- 
ducing the tin content by about 40 per cent, and adding 
zinc, lead and nickel. One steel company has formed a 
chart of the recommended substitutes (see Jron and 
Steel Engineer, October, 1942), and reports that the new 
analyses have been in service for several months with 
satisfactory results. 

The shortage of various critical metals used in bear- 
ings and similar parts has accelerated the application 
of composition parts. These phenolic laminated fabric 
parts weigh 80 per cent less than bronze, and their 
non-corrosive finish is not affected by water, and highly 
resistant to weak acids and weak alkalies. They are 
moulded to finished dimensions, thus eliminating ma- 
chining, and have been used in place of metals in a wide 
range of applications, often with even more satisfactory 











Figure 18 —- Precise control in this variable core arc welded 
affords minute heat adjustments over the entire 
transformer range. 


results. Of late, composition bearings have been used in 
stern tube and rudder stock bearings in merchant 
marine ships, replacing rubber and lignum vitae. 
Hardened steel parts have been applied to a con- 
stantly broadening number of uses in steel plant equip- 
ment, with fine results. It is estimated that a pound of 
steel applied in this way will replace 2 to 10 pounds of 
common steel which may be used to advantage else- 
where, at the same time saving man-hours for fabrica- 
tion of replacement parts. This claim is based on a great 
many mill service reports. Application in table gears. 
crane wheels, brake wheels, sheave wheels, pig casting 
wheels, sprockets, pinions, gears, straightener rolls, coil- 
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er rolls, pinch rolls, etc., have shown service running 
from at least 2 or 3 times the life up to 6 or 10 times the 
life in the case of unhardened material. A test between 
carbon steel screws and bronze nuts and hardened steel 
screws and nuts in a blooming mill showed the latter 
to give a final cost per ton of steel rolled of but 1/5 the 
cost of carbon steel screws and brass nuts. 

Developments in the oxy-acetylene field have been 
accelerated to a marked extent during the past two 
years as a result of the demands of our peak production. 
The old welding and cutting processes have been pressed 
into new fields, and new uses are being found which in 
turn require some development in apparatus, machines, 
and gas handling equipment. High production cutting 
equipment for flame-cutting on billets, blooms, slabs 
and ingots were required, as were plate cutting and 
edging devices. Much armor plate is cut and treated by 
oxy-acetylene processes. 

The use of oxy-acetylene desurfacing machines as a 
means of conditioning the surface of blooms, billets, and 
slabs continues to grow. Machines of this type are 
available in several sizes, each of which may be rolled 
in and out of the rolling mill line on a transfer carriage, 
and are easily adjustable for a wide range of steel sizes. 
Machines of this type have done much to combat the 
man-power crisis which faces the industry. 

Much of the steel intended for shell blanks is broken 
into length with the aid of oxy-acetylene nicking, a 
very rapid process. A shallow groove is cut across the 
billet face, setting up high internal stresses which aid 
in making a sheer, square fracture under subsequent 
action of a breaking hammer or press. In many cases 
it has been found necessary to nick only one side of the 
billet, although parallel nicks on opposite sides insure 
a square break. A nick 3-4 in. deep is usually sufficient. 
The nicking may be done on machines designed for the 
purpose, or it may be done — more slowly, of course 

manually. 

A new line of variable core are welders uses a precision 
heat control which enables the operator to get minute 
heat adjustments over the entire transformer range. 
The reduction of “arc blow” to a minimum permits the 
use of large diameter electrodes, which means more 
metal deposited in less time, and consequently, greater 
production. These units are capable of operating con- 
tinuously, 24 hr per day. 

Roll grinders have been developed to meet the need 
for a high output of precision ground rolls with a mini- 
mum of skill on the part of the operator. Many im- 
portant new features have been incorporated to improve 
accuracy in setup and operation. Machines may grind 
rolls with either straight, concave or convex contours, 
or in some cases tapers can be ground. 

The step-up in quality and efficiency of cutting tools 
over recent years has brought about a parallel effort 
in the development of heavy duty machine tools able 
to use these tools to the limits of their capabilities, thus 
speeding production. Typical of this is a series of heavy 
duty lathes, 48-72 in. in size, with lengths of 15-85 ft 
between centers. It is stated that stock removal in 
roughing cuts is 50 per cent faster than in conventional 
lathes. The feed system is built to operate four tools on 
any grade of machineable steel or cast iron. Roughing 
cuts of 2 in. depth and 4 in. feed are practical, and 
finishing to within .002 in. accuracy may be performed 
on the same machine. 
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TO EXECUTIVES: 


NOW YOU CAN HELP 


The Treasury’s decision 
to increase the limitations 
on the F and G Bonds 
resulted from numerous 

requests by purchasers who asked the 
Opportunity to put more money into 
the war program. 

This is not a new Bond issue 
and not a new series of War Bonds. 
Thousands of individuals, corpora- 
tions, labor unions, and other organi- 
zations have this year already pur- 
chased $50,000 of Series F and G 
Bonds, the old limit. Under the new 
regulations, however, these Bond 
holders will be permitted to make 
additional purchases of $50,000 in 
the remaining months of the year. 
The new limitation on holdings of 
$100,000 in any one calendar year in 
either Series F or G, or in both series 
combined, is on the cost price, not on 
the maturity value. 


Save With... 


Series F and G Bonds are intended 
primarily for larger investors and may 
be registered in the names of fiduci- 
aries, corporations, labor unions and 
other groups, as well as in the names 
of individuals. 


The Series F Bond is a 12-year 
appreciation Bond, issued on a dis- 
count basis at 74 percent of maturity 
value. If held to maturity, 12 years 
from the date of issue, the Bond draws 
interest equivalent to 2.53 percent a 
year; computed on the purchase price, 
compounded semiannually. 


The Series G Bond is a 12-year cur- 
rent income Bond issued at par, and 
draws interest of 2.5 percent a year, 
paid semiannually by Treasury check. 


Don’t delay—your “fighting dollars” 
are needed now. Your bank or post 


office has full details. 





War Savings Bonds 


This space is a contribution to America’s All-Out War Program by Iron and Steel Engineer 
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Ramparts of Production 


With Continental it is not set, and are deeply grateful for recog- 
“too little and too late.” nition given us by the Army and 
One reason for this is the Navy. Another year begins with every 
spirit and the hard work man and woman of Continental 
poured into arms production determined to surpass past records 
by our men and women. Into in the production of quality war 
this tremendous task Continental has equipment for the fighting men who 
thrown every ounce of heart and strength. inspire our efforts. 
Together, for the past year, Continental . ° * 
men and machines, working three shifts, Continental products include carbon 
seven days a week, have manned tirelessly and alloy steel castings, armor cast- 
the Ramparts of Production. We feel a ings, rolls, rolling mill equipment, 
patriotic pride in new production records and special machinery of many types. 


CONTINENTAL 


ROLL AND STEEL FOUNDRY COMPANY 
CHICAGO + PITTSBURGH 








A COPY OF CATALOG GIVING FULL DESCRIPTION AND ENGINEERING DATA SENT UPON REQUEST. 


| FLEXIBLE COUPLINGS 


POOLE FOUNDRY & MACHINE COMPANY WOODBERRY, BALTIMORE, 
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The fay{cp of Good Commutation 
and Electrical Machine Performance 


@ Serious shutdowns and consequent delays in the production and 
delivery of urgently needed materials can be avoided by observing 


~ 
~ . 


_ 


these simple precautions in the maintenance of motors, generators and 
converters. Under present conditions, dependable and uninterrupted 
performance of electrical power equipment is of utmost importance. 
Keep your machines in readiness to deliver full output at all times. 


Keep Commu tators and 
Rings Clean Keep Undercut Commutators 


a Free from Side Mica 
Cleanliness is of paramount importance 


in the continuous operation of brush- Thin edges of mica along the sides of 


; ‘ , slots of undereut co é S are 2 
using equipment, Time spent on keep- 7 P eer ae 8 
frequent source of trouble. Special care 











ing commutators, rings, brush holders 


ain 





iiteettieat j - aed should be taken to inspect each slot 
and rigging free from dust, dirt, oil anc : . 
Bene carefully and to remove all side mica 
film pays dividends. Use a suitable : 

7 —_ when undercutting commutators. Bad - see 
Phy a : Keep Brush Pressure ~ 
canvas wiper ‘frequently on com- sparking and sériows¢ommutator burn- 


mutators and rings. Keep them clean ing can be avoided by observing this 


and keep them running. precaution. he spring pressure applied to brushes 


Uniform and Correct 


has a marked influence on brush per- 





formance. Equal distribution of current 


MODERN PYRAMIDS will tell you more among all brushés requires that the 


pressure on all brushes be kept as 
This ceries of bulletins contains practical informa- nearly equal as possible. Check brush 
tion on Commutation, Brush Operation and . 


Machine Maintenance to help conserve present pressure frequently and adjust it to 
equipment and to keep it in continuous and efficient : monte b Lathes Hee ” 

operation. If you are not receiving these bulletins compensate tor brush wear. se pres- 
write us direct or contact your National Carbon 


sures recommended for the grade of 
representative. 


brush and class of service in which it 
is used. 


The services of our engineering staff are available for the proper selection and application 
of **National” Carbon Brushes on all types of equipment and for every class of service. 


NATIONAL CARBON COMPANY, INCORPORATED 


Unit of Union Carbide and Carbon Corporation 


Carbon Sales Division, Cleveland, Ohio * * GENERAL OFFICES: 30 East 42nd Street, New York, N. Y. 
Branch Sales Offices: NEW YORK «+ PITTSBURGH «+ CHICAGO «+ ST.LOUIS * SAN FRANCISCO 
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in coke plants, too 


New coke oven plants by Koppers will the growth of America’s war effort. 
produce in excess of 5,000,000 addi- Shown on these pages are five of 
tional tons of coke per year, together _‘ these new plants which have invaluable 
with all the by-products. This is vital to new features. 


4 
a4 


This complete new by-product coke plant includes all of Koppers’ latest 
designs for coke oven, by-product and material handling equipment. 





In these large ovens, Koppers internal enrichment of blast furnace gas 
used for underfiring made possible coking rates never approached 
before with blast furnace gas underfiring. 


> 











The Koppers gas recirculation heating system enabled a 
gas company to underfire these ovens with refinery still gas. 








A minimum of critical materials was used in this installation of two batteries of 45 ovens 
Pach. Construction was carried out with only about 50% of the usual amount of steel. 














G-E Deltaglass Magnet Wires are 
distributed by Graybar Electric Co., 
G-E Supply Corp. and other G-E 
Merchandise Distributors. 

For more information on G-E Del- 
taglass Magnet Wires ask for the 
new Deltabeston Catalog by writing 
to Section Y131-31, Appliance and 
Merchandise Department, General 
Electric Company, Bridgeport, Conn. 





ELIMINATES 
FREQUENT MOTOR FAILURES 


Maintaining top production builds up intense heat in your 
motors. Fantastic war schedules mean continuous operation 
without a let-up for “cooling-off” periods. But you needn't 
worry. Your motors will keep running even in high overload 
temperatures . . . when they are wound with Deltaglass 
Magnet Wires. 


Deltaglass Magnet Wire is designed for the most intricate 
and difficult winding jobs. It is insulated with a yarn of pure, 
continuous filament or spun glass that is firmly bonded to the 
copper conductor with a special heat-resistant insulating 
varnish. Deltaglass is available with either single or double 
wraps of glass yarn or with enameled copper conductors cov- 
ered with a single or double wrap of spun glass. It has a 
compact and flexible wall of fireproof insulation which will 
withstand a great amount of abrasion, bending and flexing 
without rupturing the insulation. All raw materials are accu- 
rately inspected and tested in our modern laboratory. Delta- 
glass Magnet Wires are constructed in round, square and 
rectangular shapes. 


Features of Deltaglass: 


© High Heat and Moisture Resistant © Copper Free from 

Burrs and Slivers © Dead Soft Copper @ Small Diameter ® 

High Dielectric Strength © Wide Range of Sizes © Impervious 

to Oil and Acids @ Superior Thermal Conductivity @ Resists 
Vibration @ Greater Flexibility 
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1942, Page 61. 

Firing of Boilers, Stoker Application for Combination — By 
OTTO DE LORENZI, March, 1942, Page 74. 

Fractures, Woody — By R. K. KULP, February, 1942, Page 39. 

Fuel Application in Metallurgical Heating Furnaces — By F. S. 
BLOOM, February, 1942, Page 64. 

Fuel Department Personnel and Practice, An Organization of — 
By T. J. MCLOUGHLIN, March, 1942, Page 61. 

Furnace, Recent Advances in the Control of Multi-Fuel Fired — 
By V. C. VAALER, September, 1942, Page 134. 

Furnaces, Fuel Application in Metallurgical Heating — By F. S. 
BLOOM, February, 1942, Page 64. 

Furnaces, Increased Production from Existing Arc Melting — By 
G. A. VAN ARTSDALEN, January, 1942, Page 78. 

Furnaces, Increased Production from Existing Billet Heating — 
By W. N. HORKO, January, 1942, Page 70. 

Furnaces, Modern Bloom and Billet Heating — By M. H. MA- 
WHINNEY, May, 1942, Page 70. 


G 


Galvanizing Kettles, Temperature Control of — By HOWARD 
HALSTEAD, November, 1942, Page 64. 

Gas Cleaning, Blast Furnaces — By O. R. RICE, December, 
1942, Page 66. 

Gases in the Oxygen Cutting Process, Performance of Various — 
By P. L. BETZ, July, 1942, Page 64. 

Great Lakes Steel Corporation, The Sintering Plant at — By 
ERNEST FULLER, May, 1942, Page 27. 

Grounded D-c Systems for Steel Mills — By L. L. FOUNTAIN 
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Cc. L. McGRANAHAN A. G. DELANEY Ww. 
FIRST VICE PRESIDENT DIRECTOR 
Cc. L. McGRANAHAN’S first work in the steel industry was in 1916 FREEMAN H. DYKE graduated from Phillip Andover Academy 2 
with the American Sheet and Tin Plate Company. He worked in various and from the Massachusetts Institute of Technology. Mr. Dyke started 4% 
positions with that company’s different plants until 1931, allowing in the steel business with the Wheeling Steel Corporation at their 4 
for one year World War service. In 1931 he joined the Inland Steel Portsmouth plant in 1920, and with the exception of three years with 4 
Company as superintendent of the company’s Indiana Harbor hot the Jones and Laughlin Steel Corporation he has been with Wheeling 4 
strip mill, resigning in February 1936, to take his present position as Steel Corporation continuously. After serving in several capacities in q 
assistant general superintendent with the Jones and Laughlin Steel various departments, Mr. Dyke became superintendent of the bloom- 4 
Corporation, Pittsburgh, Pennsylvania. Mr. McGranahan was gradu- ing, bar and hot strip mills at the Steubenville plant. 3 
ated from Pennsylvania State College in 1916 with a bachelor of science ‘ 
degree in civil engineering. 4 
J. D. JONES, chief engineer of the Youngstown Sheet and Tube 4 
Company, Youngstown, Ohio, was born and raised in Pittsburgh and 3 
. i h ; i 
J. LEDLIE MILLER has been employed in the steel industry since was educated at Pittsburg Academy From the cutest he was interested % 
es é i in steel and set out to obtain a wide range of experience in the produc- 3 
1909, serving as messenger, draftsman, and in the experimental engine- 2 7 e , 5 
. ‘ sar tion of steel. He has worked in steel plants in Wheeling, Chicago. 3 
ering department of Carnegie Steel until he joined the army, where i aie ; 
? i . , Buffalo, Pittsburgh and other cities. 4 
he served overseas as a lieutenant in the heavy field artillery. Serving ; , j 
* é . In 1912, Mr. Jones went to Sault Ste. Marie as chief engineer of ; 
as fuel engineer at the Bellaire works of Carnegie from March 1919 
> 2 the Algoma Steel Company. In 1916 he went to the Gary works of the * 
until that fall, he returned to the Carnegie Institute of Technology “elas zl : ; x 
: . ‘ 5 = Ilinois Steel Company as chief engineer until the latter part of 1919, ; 
where he received his degree in mechanical engineering the following - : 
ee when he returned to Algoma Stee! Company as general superintendent 
y 5 later becoming general manager and vice president. He went to Youngs- ms 
Mr. Miller returned to Bellaire as fuel engineer and when this town Sheet and Tube in August, 1935. 
plant was closed, went to the Follansbee Brothers plant in Toronto, 4 
where he was annealing department foreman and assistant metal- 4 
lurgist until January 1, 1925. He served as fuel engineer of the Wheeling E. W. TREXLER was born in Allentown, Pennsylvania, and was 2 
Steel Corporation in the Wheeling district from 1925 until he went to graduated from Lehigh University in 1912 in mechanical engineering. 1 
Youngstown for Carnegie in 1928. He acted as assistant chief engineer From 1912 till 1917 he was employed by the Ingersoll-Rand Company : 
of Carnegie-IIlinois Steel Corporation in the Youngstown district from at Painted Post, New York. He has been at Cambria Plant, Bethlehem 4 
1928 to 1936. In 1937 he was appointed assistant chief combustion Steel Company, since 1917, serving in various capacities until appointed 
engineer of Republic Steel Corporation with headquarters in Cleveland. to his present position of superintendent of the mechanical depart- 3 
ment. 3 
a 
. S. MURRAY d din the Toronto, Ohio, public schools, - : 
4 s Wee CEmENeEE 5S Ue 7 P - H. R. ZIMMERMAN started work for the United States Steel ; 
Carnegie Institute of Technology, and the students course at Westing- o 2 : : Py 
= ? Corporation in 1911 at the Gary Sheet Mill Plant of the American us 
house Electric and Manufacturing Company, East Pittsburgh, Penn- , i pate: a 
: 3 Sheet and Tin Plate Company, and successively held the positions of : 
sylvania. Mr. Murray entered the employ of Westinghouse in 1916, 2 i . é 
‘ " . power foreman and electrical engineer of construction. He was later ‘ 
in the research and sales department. He entered consulting engineer- nanniiidl tb Git apatites at nein 6 ietiemtuns ot let 
ing work at Pittsburgh in 1918. In 1920 he went with the Follansbee cia “an i ” es acd a det renee eae 
“ and subsequently to his present position of superintendent of the 
Brothers Company as chief electrical engineer. He has supervised the : : : 
. a vie electrical maintenance department at the Sheet and Tin Mill Plant 
production, test and application of silicon steel sheets produced by i thee Gechestedieats Stent Gramnention Giee Gentine - 
the Follansbee Steel Corporation since 1932. 9 Pp : y 5 
H. R. ZIMMERMAN J. S. MURRAY L. R. MILBURN N. C. BYE E. 
DIRECTOR TREASURER DIRECTOR DIRECTOR 
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NORMAN C.BYE, chief engineer of the Henry Disston and Sons, 
Inc., Philadelphia, Pennsylvania, was born in Philadelphia, and, after 
graduation from the University of Pennsylvania, went with the Phil- 
adelphia Electric Company. In 1918, he began work for the Disston 
company as combustion engineer. He subsequently served several 
years in the construction department and as assistant metallurgist, 
being appointed to his present position in 1926. 


A. G. DELANEY was born in Evanston, Illinois, and studied 
mechanical engineering at Georgia Institute of Technology and hy- 
draulic engineering at Ohio State University. He was a construction 
engineer and superintendent of construction for eight years with 
Dwight P. Robinson Company, working in the United States and 
South America. He was employed for eight years as construction 
engineer and superintendent of maintenance with the Gulf States 
Steel Company, retaining the position following the merger of that 
company with Republic Steel Corporation. In 1939 he was named 
assistant district manager for Republic at Gadsden, and in 1941 was 
made general superintendent. 


E. J. WAGAR was born in Cleveland, Ohio, and after graduating 
from high school in 1922, continued his education by taking a corres- 
pondence course in mechanical engineering, later enrolling in anc 
receiving his bachelor’s degree in engineering from the evening division 
of Fenn College. Following high school, Mr. Wagar began work as an 
apprentice tool maker. He entered the employ of the Otis Steel Com- 
pany in 1925 as a machinist at its Lakeside Works, and subsequently 
served as assistant to master mechanic, power house foreman, assistant 
steam engineer, and mechanical engineer. In 1937 he was promoted 
to the position of assistant chief engineer. Upon the merger of Otis 
with Jones and Laughlin Steel Corporation, he was made superintend- 
ent of the steam efficiency and combustion department of the Cleve- 
land plant. 


W. H. COLLISON was graduated from the University of Cincinnati 
in 1926 with a degree of chemical engineer. This was a cooperative 
course during which he worked in the coke plant of Pittsburgh Crucible 
Steel Company, beginning in 1924 and continuing after graduation 
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DIRECTOR 
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until 1927.He then went to Central Alloy Steel Corporation, Massillon, 
Ohio, as heater in the coke plant, and was made turn foreman shortly 
thereafter. In 1935, Mr. Collison went with the Pure Oil Company, 
Marcus Hook, Pennsylvania, as a chemist. Following this he came to 
Detroit as boss heater for the new coke plant of Great Lakes Steel 
Corporation, being subsequently promoted to assistant superintendent 
and later to superintendent of the coke plant. 


L. R. MILBURN was graduated from the University of Michigan 
with a degree of electrical engineering in June 1918. From July 1918 
until 1919 he went with the General Electric Company doing testing, 
complaint, installation, and apparatus sales work. Im March 1925, he 
moved to the Louisville Gas and Electric Company where he did con- 
struction work until October 1929, obtaining excellent knowledge of 
the working of a central station industry. Starting his steel mill career 
in October 1929 with the Great Lakes Steel Corporation as electrical 
draftsman, Mr. Milburn remained in this position until 1933 when he 
was appointed acting electrical engineer. Im 1935 he was promoted to 
electrical engineer. 


A. W. STEED was graduated from the University of Missouri with 
a bachelor of science degree in mechanical engineering in 1910. Mr. 
Steed started in the same year, 1910, with the Westinghouse Machine 
Company. In 1915 he joined the American Rolling Mill Company at 
Middletown, Ohio, where he was employed in the power department. 
He was made power superintendent of this plant in 1923, and in 1929 
he became superintendent of maintenance, holding this position 
until the present time. 


A. S. GLOSSBRENNER attended the University of Wisconsin and 
entered the steel industry about 13 years ago, in the employ of the 
old Illinois Steel Company, one of the predecessors of Carnegie-IIlinois 
Steel Corporation, at the Gary tin plate plant. He was then transferred 
to the South Works of the same company, at Chicago, as assistant 
foreman. He came to the Youngstown Sheet and Tube Company in 
February, 1935, as assistant superintendent of the hot strip mill. 
About two years later he was made superintendent of the hot strip 
mill, and in September, 1942, was promoted to the position of super- 
intendent of the Brier Hill plant. 
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SECOND VICE PRESIDENT 
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ASSOCIATION OF IRON AND STEEL ENGINEERS 


ADVISORY COMMITTEE 


Past President, A. |. S. E. 


JAMES FARRINGTON, — Electrical Superintendent, 
Wheeling Steel Corporation, Steubenville, Ohio. 

JOHN ©. REED, Electrical Superintendent, Bethlehem 
Steel Company, Steelton, Pennsylvania. 

F. P. TOWNSEND, Engineer, Copperweld Steel Com- 
pany, Glassport, Pennsylvania. 

L. R. PALMER, Conservation Engineer, Safety Depart- 
ment, Equitable Life Assurance Society of U. 5., 
New York, New York. 

EK. FRIEDLANDER, Pittsburgh, Pennsylvania. 

F. D. EGAN, Electrical Superintendent, Bethlehem Steel 
Company, Lackawanna, New York. 

D. M. PETTY, Superintendent, Railroad Properties, 
Bethlehem Steel Company, Bethlehem, Pennsylvania. 

EK. S. JEFFRIES, General Manager, Universal Boring 
Machine Company, Hudson, Massachusetts. 

W.S. HALL, Chief Engineer, Chicago District, Carnegie- 
Illinois Steel Corporation, Chicago, Illinois. 

R. B. GERHARDT, Chief Engineer of Construction, 
Bethlehem Steel Company, Bethlehem, Pennsylvania. 

R. S. SHOEMAKER, Lubrication Engineer, American 
Rolling Mill Company, Middletown, Ohio. 

\. C. CUMMINS, General Superintendent, Youngstown 
District, Carnegie-Illinois Steel Corporation, Youngs- 
town, Ohio. 

+. H. SCHAEFFER, Electrical Engineer, Carpenter Steel 
Company, Reading, Pennsylvania. 

Chairman, S. S. WALES (Retired) Box B, Westside 

Station, Youngstown, Ohio. 

F. W. CRAMER, Electrical Engineer, Carnegie-Ilinois 
Steel Corporation, Pittsburgh, Pennsylvania. 

F. O. SCHNURE, Electrical Superintendent, Bethlehem 
Steel Company, Sparrows Point, Maryland. 

J. J. BOOTH, Assistant Superintendent of Maintenance, 
Carnegie-Illinois Steel Corporation, Duquesne, Penn- 
sylvania. 

J.D. DONOVAN, Superintendent of Construction, Arthur 
G. McKee Company, Cleveland, Ohio. 

W. H. BURR, Electrical Superintendent, Lukens Steel 
Company, Coatesville, Pennsylvania. 

G. R. CARROLL, Assistant Superintendent of Mainten- 
ance, Jones and Laughlin Steel Corporation, Aliquippa, 
Pennsylvania. 

H. G. R. BENNETT, Engineer, Hot Rolling Mills, 
Carnegie-Ilinois Steel Corporation, Pittsburgh, Penn- 
svlvania. 

L. F. COFFIN, Superintendent, Mechanical Department, 
Bethlehem Steel Company, Sparrows Point, Maryland. 

C. CLARKE WALES, Hamilton, Ontario, Canada. 

J. A. CLAUSS, Chief Engineer, Great Lakes Steel Corpo- 
ration, Ecorse, Michigan. 

W. A. PERRY, Superintendent, Electrical and Power 
Departments, Inland Steel Company, Indiana Harbor, 
Indiana. 

T. E. HUGHES, Superintendent of Maintenance, Carnegie- 
Illinois Steel Corporation, Duquesne, Pennsylvania. 
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MEMBERSHIP COMMITTEE 

Chairman: A. J. FISHER, Fuel Engineer, Bethlehem Steel Company, 
Sparrows Point, Maryland. 

W. G. HOFFMAN, Divisional Superintendent, Sheet and Tin Mills, 
Carnegie-Illinois Steel Corporation, Gary, Indiana. 

J.D. JONES, Chief Engineer, Youngstown Sheet and Tube Company, 
Youngstown, Ohio. 

F. B. NIELSEN, Engineer, Tennessee Coal, Iron and Railroad 
Company, Birmingham, Alabama. 

A. L. LEMON, District Manager, Reliance Electric and Engineering 
Company, Birmingham, Alabama. 

L. A. WYND, Electrical Superintendent, Republic Steel Corporation, 
Chicago, Illinois. 

A. J. WHITCOMB, Electrical Engineer, Freyn Engineering Company, 
Chicago, Illinois. 

GEORGE H. ROSE, Chief Engineer, American Steel and Wire 
Company, Cleveland, Ohio. 

W. W. SPANAGEL, District Manager, Reliance Electric and Engi- 
neering Company, Cleveland, Ohio. 

F. C. FRYE, Fuel Engineer, Great Lakes Steel Corporation, Ecorse, 
Michigan. 

E. F. WEISS, District Manager, Cutler-Hammer, Inc., Detroit, 
Michigan. 

W. H. BEYERLE, Assistant Electrical Superintendent, Bethlehem 
Steel Company, Sparrows Point, Maryland. 

L. O. MORROW, Schaff Building, Philadelphia, Pennsylvania. 

C. H. WILLIAMS, Assistant to Vice-President of Engineering, 
United States Steel Corporation, Pittsburgh, Pennsylvania. 


NATIONAL EDUCATIONAL COMMITTEE 


Chairman: H. G. R. BENNETT, Engineer, Hot Rolling Mills, 
Carnegie-Illinois Steel Corporation, Pittsburgh, Pennsylvania. 
JAMES FARRINGTON, Electrical Superintendent, Wheeling Steel 

Corporation, Steubenville, Ohio. 
W. A. PERRY, Superintendent, Electrical and Power Departments, 
Inland Steel Company, East Chicago, Indiana. 


STANDARDIZATION COMMITTEE 


General Chairman: F. D. EGAN, Electrical Superintendent, Bethlehem 
Steel Company, Lackawanna, New York. 


Special committees appointed when and as required. 


MEETINGS AND EDITORIAL COMMITTEE 


Chairman: F. E. FLYNN, President, A. I. S. E. 

H. R. FORD, Chairman, Electrical Engineering Division 

F. E. KLING, Chairman, Mechanical Engineering Division 

P. J. DOYLE, Chairman, Lubrication Engineering Division 

S. GRAND-GIRARD, Chairman, Welding Engineering Division 
E. C. McDONALD, Chairman, Combustion Engineering Division 
A. C. CUMMINS, Chairman, Operating Practice Division 

H. G. R. BENNETT, Chairman, Rolling Mill Division 

W. H. BURR, Chairman, Development Report Committee 
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ELECTRICAL ENGINEERING DIVISION 


Chairman: H. R. FORD, Electrical Engineer, Wheeling Steel Corpo- 
ration, Steubenville, Ohio. 


J. H. MILLER, Electrical Superintendent, International Harvester 
Company, Chicago, Illinois. 

L. R. MILBURN, Electrical Engineer, Great Lakes Steel Corpora- 
tion, Ecorse, Michigan. 

E. L. ANDERSON, Superintendent, Electrical Division, Bethlehem 
Steel Company, Johnstown, Pennsylvania. 

D. C. NELSON, Electrical Engineer, Johnes & Laughlin Steel Corpo- 
ration, Pittsburgh, Pennsylvania. 

E. C. MARSHALL, Chief Electrical Engineer, Youngstown Sheet 


and Tube Company, Youngstown, Ohio. 


T. B. McELRAY, Superintendent, Light and Power, Carnegie- 
Illinois Steel Corporation, Youngstown, Ohio. 


MECHANICAL ENGINEERING DIVISION 


Chairman: F. E. KLING, Assistant Chief Engineer, Carnegie-Illinois 
Steel Corporation, Pittsburgh, Pennsylvania. 


F. C. SCHOEN, Assistant Master Mechanic, Midvale Company, 
Philadelphia, Pennsylvania. 
H. H. SHAKELY, General Master Mechanic, Jones and Laughlin 


Steel Corporation, Pittsburgh, Pennsylvania. 


J. B. WHITLOCK, General Maintenance Engineer, American Rolling 
Mill Company, Middletown, Ohio. 


O. A. BAMBERGER, Mechanical Superintendent, Republic Steel 
Corporation, Massillon, Ohio. 


F. K. SCHEFE, Chief Engineer, Carnegie-Ilinois Steel Corporation, 
Gary, Indiana. 


L. J. BRAY, Superintendent, Machine Shop, Bethlehem Steel Com- 
pany, Bethlehem, Pennsylvania. 


LUBRICATION ENGINEERING DIVISION 


Chairman: P. J. DOYLE, Lubrication Engineer, Republic Steel Cor- 
poration, Cleveland, Ohio. 


R. 5S. SHOEMAKER, Lubrication Engineer, American Rolling Mill 
Company, Middletown, Ohio. 


~ 


1, E. REISER, Assistant Lubrication Engineer, Bethlehem Steel 
Company, Lackawanna, New York. 


Ss. 


. ©. GRIFFITH, Lubrication Engineer, Jones and Laughlin Steel 
Corporation, Pittsburgh, Pennsylvania. 


W. E. HYDE, Lubrication Engineer, Wheeling Steel Corporation, 
Steubenville, Ohio. 


C. E. 8S. EDDIE, Lubrication Engineer, Great Lakes Steel Corpora- 
tion, Ecorse, Michigan. 
H. R. GILCHRIST, Lubrication Engineer, Carnegie-Ilinois Steel 


Corporation, Youngstown, Ohio. 


WELDING ENGINEERING DIVISION 


Chairman: 5S. GRAND-GIRARD, Electrical and Mechanical Super- 
intendent, Sharon Steel Corporation, Sharon, Pennsylvania. 


WRAY DUDLEY, Assistant Maintenance Superintendent, National 
Tube Company, McKeesport, Pennsylvania. 


J. J. BOOTH, Assistant Superintendent Maintenance, Carnegie- 


[llinois Steel Corporation, Duquesne, Pennsylvania. 


:. MOXLEY, General Master Mechanic, Wheeling Steel Corpo- 
ration, Steubenville, Ohio. 
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N. C. BYE, Chief Engineer, Henry Disston and Sons, Inc., Phila- 
delphia, Pennsylvania. 


W. H. BURR, Superintendent, Electrical Department, Lukens Steel 
Company, Coatesville, Pennsylvania. 


H. W. NEBLETT, Special Engineer, Inland Steel Company, East 
Chicago, Indiana. 


COMBUSTION ENGINEERING DIVISION 


Chairman: E. C. McDONALD, Combustion Engineer, Republic Steel 
Corporation, Cleveland, Ohio. 


E. E. CALLINAN, Combustion and Refractories Engineer, Timken 
Roller Bearing Company, Canton, Ohio. 


S. CHASE, Steam Engineer, Carnegie-Illinois Steel Corporation, 
Chicago, Illinois. 


C. J. WYROUGH, Superintendent, Steam Efficiency, Jones and 
Laughlin Steel Corporation, Pittsburgh, Pennsylvania. 


A. J. FISHER, Fuel Engineer, Bethlehem Steel Company, Sparrows 
Point, Maryland. 


P. F. KINYOUN, Combustion Engineer, Bethlehem Steel Company, 
Lackawanna, New York. 


E. A. HAWK, Fuel Enginee A Tennessee, Coal, Iron and Railroad 


Company, Ensley, Alabama. 


OPERATING PRACTICE DIVISION 


Chairman: A. C. CUMMINS, General Superintendent, Carnegie- 
Illinois Steel Corporation, Youngstown, Ohio. 


W. H. COLLISON, Superintendent, Coke Plant, Great Lakes Steel 
Corporation, Ecorse, Michigan. 


S. FINDLATER, Development Engineer, National Tube Company, 
Pittsburgh, Pennsylvania. 


C. H. MANION, Vice President in Charge of Operations, Follansbee 
Steel Corporation, Follansbee, West Virginia. 


M. K. McPHIE, Superintendent of Furnace, Woodward Tron Cow. 
pany, Woodward, Alabama. 


F. S. ECKHARDT, Chief Engineer, Bethlehem Steel Company, 
Lackawanna, New York. 


A. S. GLOSSBRENNER, Superintendent, Brier Hill, Youngstown 
Sheet and Tube Company, Youngstown, Ohio. 


ROLLING MILL DIVISION 


Chairman: H. G. R. BENNETT, Engineer, Hot Rolling Mills, Car- 


negie-Illinois Steel Corporation, Pittsburgh, Pennsylvania. 


J. H. CAYLOR, Chairman Bar Mill Committee, 
Corporation, Cleveland, Ohio. 


Republic Steel 


J. A. SCHOLL, Roll Designer, Tennessee Coal, Iron and Railroad 
Company, Birmingham, Alabama. 


D. L. IMMEL, Assistant Plant Su pe rintendent, Copperweld Steel 
Company, Warren, Ohio. 


F. H. DYKE, Superintendent, Blooming, Bar and Hot Strip Mill, 
Wheeling Steel Corporation, Steubenville, Ohio. 


ALEX MONTGOMERY, JR.. Superintendent of Rolling, Carnegie- 


Illinois Steel Corporation, Duquesne, Pennsylvania 


WILLIAM MORRIS, Superintendent, Blooming, Bar and Strip 
Mills, Great Lakes Steel Corporation, Ecorse, Michigan 
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CONSOLIDATION OF COMPANIES AIDS MARITIME COMMISSION 


A When the story is written of how 
job shop production was converted 
to production en masse, the story of 
Charles E. Moore and his Joshua 
Hendy Iron Works will form one of 
the brightest chapters. 

On one of the giant craneways in 
the sixty acre Hendy Plant, this 
slogan appears: “The difficult job can 
be done immediately; the impossible 
job may take a little longer” and by 
this credo, Charley Moore lives, 
moves and has his being. Through 
example, he secures a like adherance 
on the part of every employee, re- 
gardless of the particular job. As a 
result, the plant flies the Maritime 
Commission’s “M” flag and the 


Reading from left to right 


Army-Navy" E” flag, while employees 
proudly wear their “E’’s. 

Initially assigned the task, by the 
Maritime Commission, of building 
2,500 H.P. triple expansion steam 
engines for our new EC-2 freighters, 
the idea of producing these 271,000 
pound monsters by mass production 
methods, instead of as_ individual 
jobs, did not cause the turn of a hair 
on Charley Moore’s head. Starting 
with the purchase of the Joshua 
Hendy Iron Works, which was estab- 
lished in Sunnyvale, California, in 
1856, he has put into war production 
the type and kind of plant facilities 
and organization that is truly one of 
the miracles of World War Two. 


A. J. M. Baker, general manager, Cocker-Wheeler; 


C. E. Moore, president, Joshua Hendy Iron Works and George A. McKenna, 
general manager, Pomona-Wesco Pump Company. 





~*~ Pear yt 
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This little old plant, originally 
built to turn out gold mining equip- 
ment in those early days of western 
development, had progressed to the 
point where it was able to turn out 
only about a dozen of these same big 
engines during the entire course of 
World War One. Now, the plant, 
expanded to cover more than sixty 
acres of ground, is averaging between 
eight and ten of these engines a week 
and production is going up. 

In achieving engine production to 
keep pace with ship launchings on the 
west coast, there developed a number 
of bottlenecks in other types of 
necessary ship fittings and equip- 
ment, particularly in the line of steam 
turbines, pumps, motors and electri- 
cal control. Regardless of how good 
a ship’s hull and engine may be and 
how quickly it may have been con- 
structed, that ship cannot enter the 
service of supplying our navy, marine 
and air force stationed all over the 
globe until all the other accoutre- 
ments have been designed, manufac- 
tured and installed with the same 
precision and speed as were the hull 
and the engine. 

The Maritime Commission recog- 
nized this fact and again called on 
Charley Moore, who jumped into the 
breach, this time purchasing the 
fifty-five year old Crocker-Wheeler 
Electric Manufacturing Compay of 
Ampere, New Jersey. This concern, 
one of the oldest and best known 
names in the electrical industry, al- 
ready engaged in the production of 
motors and control equipment for the 
war effort, is to be greatly expanded 
under the management of A. J. M. 
Baker, a former co-worker of Mr. 
Moore’s, when both of them were 
assisting in the Lend-Lease program. 
Mr. Baker was Deputy Director 
General of the British Purchasing 
Commission and Chief of the Machine 
Tool Division, while Mr. Moore 
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served as expert advisor to the United 
States Government in the allocation 
of machine tools. rior to his govern- 
ment association, Mr. Baker was the 
Chief Enzineer of Willys-Overland 
and, before that, Chief Engineer of 
the Cincinnati Milling Machine Com- 
pany. Through acquirement of Cro- 
cker-Wheeler Electric Manufacturing 
Company, Hendy expanded their line 
from steam engines and steam tur- 
bines to turbo-generators, motors and 
other electrical equipment. 

This still did not meet the urge in 
the mind of Charley Moore to break 
existing bottlenecks shipbuilding, 
so he gathered into the fold the 
Pomona Pump Company, of Pomona, 
California, and St. Louis, Missouri, 
along with its subsidiary, Westco 
Pump Division. Pomona, over a 
period of forty years, and Westco, 
during the past twenty-five years, 
have built up an enviable record of 
successful application of their pumps 
in literally hundreds of industrial 
usages, as well as in agriculture, 
municipalities and marine service. 
Both were possessed of huge back- 
logs of orders for pumps for war 
service, but Charley Moore needed, 
and therefore procured, the Pomona 
organization and its “know how” in 
the design, manufacture and applica- 
tion of a wide range of types and 
kinds of pumps. 

George A. McKenna, President, 
chief owner and guiding genius of 
the Pomona Pump Company since 
1924, together with the entire execu- 
tive personnel, has been retained in- 
tact by Moore. In addition to the 
plants in Pomona and St. Louis, an 
entirely new twenty-five acre plant 
located at Torrance, California, and 
perfectly equipped for the manufac- 
ture of pumps has been purchased 
and turned over to Pomona Pump 
Company, Division of the Joshua 
Hendy Iron Works. 

By these purchases, consolidations 
and acquirement of manufacturing 
and operating organizations, Hendy 
has made sure that when their 
engines, regardless of the number 
produced a month, go into a like 
number of hulls, there will be no un- 
due delay in quickly commissioning 
them for service. The design and 
manufacture of most of the critical 
items required now rests securely in 
the hands of capable Charley Moore, 
while behind him is a trained organi- 
zation who, through long years of 
experience, have acquired the know- 


Wa. 
Tinplate Fused by Induction Heating 





To make practical the final step in electrolytic tinning, which saves two-thirds 
the war scarce tin, Westinghouse electronic research has developed a 
method of high frequency induction heating to smooth the rough tin 
deposited on steel sheets. The electrolytic tin coating is only 30 millionths 
of an inch thick; the previously employed hot dip process required three 
times this thickness. High frequency heating is being designed to flow 
tin plate at speeds up to 1,000 feet per minute. The plated steel strip leaves 
the electrolytic bath and passes down through the inductor heater coil 
where, in a fraction of a second, it is heated to 450 F, the fusion point of 
tin. At this temperature the granular tin deposit flows into a smooth, 
shiny surface. The strip is cooled and the tin hardened as it next passes 
down through the water quench tank. Shown at this recent demonstration 
of a 10-inch pilot line held at the Westinghouse Radio Division Works in 
Baltimore are (left-to-right) H. C. Humphrey, Radio Division, Glenn E. 
Stoltz, Westinghouse Engineering Manager, Metal Working Section, 
Julius A. Clauss, War Production Board, C.F. Seyler, Jones and Laughlin 
Steel Company, Paul Riddle, Youngstown Sheet and Tube Company, 
and L. M. Gumm, Westinghouse Sales Manager, Metal Working Section. 


Gun Mounts Produced for Navy 





Record-breaking production of gun mounts carrying four rapid-fire anti- 
aircraft guns the weapons which hurled hundreds of shells a minute 
at Japanese planes in the battles of Pearl Harbor, Midway and the Solomon 
Islands has been disclosed by the Westinghouse Electric Elevator Com- 
pany, Jersey City, New Jersey. 

Large-scale manufacture of the new multiple gun units at a rate exceeding 
contract quota was revealed by Frank C. Reed, President of the Elevator 
Company, at the time of the Company’s third official citation for out- 
standing war production. The plant received the Army-Navy ‘‘E’’ pennant 
with two stars. The new gun units are now on active duty on every type 
of American warship. 














ledge and the ability to produce to 
meet the need, not only of the mo- 
ment, but of the future, as well. The 
Hendy organization now owns and 
operates not only the sixty acre 
factory site at Sunnyvale, California, 
every inch of which is covered with 
buildings filled with equipment, but 
the big Pomona Plant in Pomona, its 
two plants in St. Louis, the Crocker- 
Wheeler Plant at Ampere, New 
Jersey, and new plants at Torrance 
and Long Beach, California. From 
all of these plants is already pouring 
daily a steady stream of marine 
engines, steam turbines, turbo-gen- 
erators, motors, pumps and other 
equipment and ship fittings, in order 
to satisfy the increasingly great de- 
mand by the Maritime Commission 
for more and more cargo space. 


FURNACE REBUILD 
REDUCED SEVEN DAYS 


A The serious labor shortage récently 
forced Timken Roller Bearing Com- 
pany to find a new solution to the 
problem of cleaning out open-hearth 
furnace slag pockets. This job norm- 
ally requires the services of 30 men 
from 3 to 6 days and it is a laborious 
hand and air tool job. On a recent 
open-hearth furnace rebuild, six la- 
borers were able, with a D-2 Cater- 
pillar Tractor upon which was moun- 








ted a Traxcavator, to finish the job 
in 2 days. Among other things, the 
rapid clearing away of the broken 
slag by this mechanical device made 
it possible to break the slag loose 
much faster. Consequently, the fur- 
nace rebuild required only 10 days 
instead of 17 days and more than 
1,200 tons of steel production were 
saved thereby. 


ANNEALING OVEN CARS 
CONTAINS NEW FEATURES 


A In order to facilitate the moving 
of annealing oven cars from loading 
area, to oven, to quenching tank, etc., 
Whiting Corporation has _ recently 
built a remarkably efficient car. It 
has been thoroughly tested in a pro- 
gressive middle-west foundry and is 
highly praised by its users. A second 
similar car is now under construction 
and others are being designed for 
foundrymen who appreciate the ad- 
vantages in operation created by cars 
of this type. 

Into these cars are built many 
characteristic Whiting features of 
performance, economy, and _ safety. 
An ingeniously designed mechanism 
may be raised to engage a rack at- 
tached to the bottom of the annealing 
oven car. Thus, the operator, safely 
within an insulated steel and pyrex 


Twelve hundred tons of steel produc- 
tion saved by quick rebuild job at 
the Timken Company. 
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glass cab, can, by pushing a lever, 
withdraw the hot car from the anneal- 
ing oven. In addition to three elec- 
trical limit switches which make 
accidental operation impossible, the 
car is protected with all possible safety 
devices. All operating parts are readi- 
ly available for maintenance. There 
are no unnecessary gadgets, or trim- 
mings “a stout car built to do a 
heavy job right!” 


ARMOUR CASTING PLANT 
PROCEEDS WITH ADDITIONS 


A Notice has been received by Blaw- 
Knox Company to proceed with con- 
struction on the addition to its Union 
Steel castings division tank armor 
castings plant on which work was 
postponed last November. The new 
construction covers an extension to 
facilities utilized for the production 
of tank armor castings and when 
completed will permit a considerable 
increase in the output of this material. 


MIDWESTERN STEEL FIRM 
AWARDED NAVY “*E” 


A The Inland Steel company recently 
acknowledged official word from 
Washington that its Indiana Har- 
bor plant has been given the 
Army and Navy Production Award. 
No plans have yet been made for the 
formal presentation ceremony. 

Wilfred Sykes, president of Inland, 
in a letter to Under Secretary of War 
Robert P. Patterson, expressed the 
company’s gratification at having 
received the award. 

“We are all proud of the many 
production records which have been 
made,” he stated, “but more particu- 
larly of our sustained high producti- 
vity in spite of shortages and at times 
poor quality of raw materials, loss of 
skilled employees and other diffi- 
culties.” 

He added that “it is the spirit of 
this organization to maintain, and if 
possible surpass past production to 
the end that we all may in our own 
way contribute to the ultimate vic- 
tory of our country. 

“We will fly the flag to be conferred 
as a symbol of our determination to 
contribute our full share in this war 
effort.” 

In his letter of notification addressed 
to the men and women of the Indiana 
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Harbor plant, Mr. Patterson wrote: 

“Your patriotism, as shown by 
vour remarkable production record, 
is helping our country along the road 
to victory. May I extend to you men 
and women of the Indiana plant my 
congratulations for accomplishing 
more than seemed reasonable or 


"3° 


possible a year ago? 


NEW STEEL TYPE HOLDERS 
POR PRODUCTION STAMPING 


AA product known as Champion 
Interchangeable steel type holders 
has been announced by the Jas. H. 
Matthews and Company, Pittsburgh, 
Pennsylvania. The outstanding ad- 
vantage of this product is_ that 
the same holder can be quickly and 
easily converted for use in a press 
for production stamping on all types 
of products, or for use with a hammer 
depending on the marking application. 

For hand stamping applications, 
the removable head is placed over the 
shank and held in place by means of 
a set screw, tightened at the side. 
For press use, the head is removed 
and the shank is placed into press 
equipment. 

The Champion type holder is 
recommended for 90 per cent of all 
heavy or medium marking applica- 
tions which required long, continuous 
hard usage. The holder can be made 
for any desired type capacity. For 
light duty marking, which includes 
the marking of wood, brass, and other 
soft materials, up to 1% in. character 
size is recommended. For medium 


This holder recommended for heavy or 
medium marking applications. 
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duty marking, which includes mark- 
ing of cold rolled steel, and carbon 
steel, etc. up to 3% in. character size 
is used. For medium heavy duty 
which includes deep marking of 
carbon steel or marking high alloy 
tool steel, up to 3% in. size characters 
are recommended. 

Steel type is quickly and easily 
changed in the holder by applying 
slight pressure on a spiral spring, 
which disengages the spring clip from 
the type groove, allowing for amaz- 
ingly fast type changing. 

“Tuf-Face” steel type is available 
in letters, figures, symbols or logo- 
type. Blank spacers must be used 
where full capacity of type slot is 
required in the marking application. 


COOLANT PUMPS FOR 
INDUSTRIAL PURPOSES 


AA number of new coolant and 
circulating pumps have just been 
announced by Ingersoll-Rand Com- 
pany. These new pumps include 34 
in. and 1 in. side-wall-mounted types, 
a 144 in. side-wall-mounted type for 
low-submergence applications, and a 
114 in. horizontal type. 

These new machines are additions 
to the line of coolant pumps previ- 
ously available which include 34 in., 
1 in., and 1% in. immersion-type 
pumps and a 114 in. side-wall-moun- 
ted-type pump. 

These pumps are particularly suit- 





able for installation on machinery 
requiring a coolant or circulating 
unit; for example, those types of 
lathes, drills, automatics. cut-off ma- 
chines, and grinders which require a 
constant supply of cooling fluid or 
cutting oil. Other equipment for 
which these pumps are suitable in- 
cludes evaporative condensers, air- 
conditioning units, washers, ete. 

A new 20-page catalog covering the 
complete line of coolant and circula- 
ting pumps is available. It includes 
full descriptions, performance tables, 
curves, cross-sections, and dimensions. 
It covers pumps ranging in capacity 
from 5 to.150 gpm for heads up to 
125 feet. 

This catalog is known as Bulletin 
7074 and can be obtained from 
Ingersoll-Rand Company, 11 Broad- 
way, New York, or any of its branch 
offices. 


OLD MERCHANT MILL 
REBUILT IN RECORD TIME 


A Copperweld Steel Company’s crews 
recently performed an outstanding 
job in setting heavy equipment on 
foundations as part of the job of re- 
buildiag the entire 29-inch mill. This 
entire mill was removed from its 
foundations and completety re-built, 
the old foundations were dynamited, 
new foundations poured and the re- 
built and re-modeled mill set in place 
and put in operation in a period of 
14 days. Under usual circumstances 
this job would have taken months. 

This was a case where management 
had emphasized to the workmen the 
urgent need for this equipment to 


Workmen set record in rebuilding mill 
in a period of fourteen days. Many 
months time was saved. 

















more quickly furnish steel for tanks, 
guns, planes and other fighting equi- 
needed by their 
These American 


ment so badly 


brothers in arms. 
workmen responded with a will and 
made hours equal days in a hustle-up 


job to get this mill set and going again. 


WAR PRODUCTION FUND 
TO CONSERVE MAN-POWER 
A A statement by Paul V. MeNutt, 


chairman of the War Manpower 
Commission, upon the National Safe- 


ty Council’s inauguration of the drive 
of the War Production Fund to Con- 
serve Manpower: 

Since Pearl Harbor more Americans 
have been lost to the war effort 
through accidents on the home front 
than have been killed, wounded or 
captured in military and naval opera- 


tions. Announced casualties in the 
United States armed forces since 
Pearl Harbor have totalled 58,307 


including those missing. Casualties to 
American workers through on and 
off-the-job accidents in the same 





Type DVS 
CIRCUIT BREAKER 


CONDULETS 
Dust-Tight, Vepportight, and Weathoyaroof 


Wherever weatherproof or dust-tight en- 
closures are required or the conditions neces- 
sitate sturdy, protective housings, the type 
DVS circuit breaker Condulets are ideal. They 
are built to Underwriters’ Laboratories’ Inc., 
standards for Class II hazardous locations. 


Thermal circuit breakers made by several 
manufacturers may be installed. 


The type DVS Condulets illustrated at the 
left are arranged to take two, four, or six sin- 
gle-pole and two or three double-pole, 15 to 
50-ampere circuit breakers. These Condulets 
are furnished with a terminal block on which 
is mounted a neutral bus-bar with wire termi- 
nals, so that the circuit breakers may be used 
independently or connected and used as a 
panelboard. 


Other type DVS Condulets are available for 
single circuit breakers, one, two or three-pole, 
15 to 600-ampere. 


A 
Nationwide 
Distribution 

Through Electrical 
Wholesalers 


CROUSE-HINDS COMPANY 


Sales Offices: Birmingham Boston ~hicage 
Los Angeles Milwaukee — Minneapolis New York | Ph 


Resident Salesmen: Albany At 


CROUSE-HINDS COMPANY OF CANADA 





SYRACUSE, N. Y., U.S. A. 


s 


Pittst 


LTD., Main Office and Plant: TORONTO 





IRON AND STEEL ENGINEER, JANUARY, 1943 





period have numbered 46,300 dead, 
4,000,000 injured. 

This grim accident toll is a major 
handicap to stabilizing American 
manpower. As a waste of human life 
and material resources it is intolerable. 
We know that accidents can be pre- 
vented. We know that our supply of 
workers is so limited that we cannot 
afford to lose even one through 
accident. Wars cannot be won by 
armies with a “‘safety first” slogan. 
But the war can be lost on the home 
front without this slogan. 

Today the safety engineering pro- 
fession faces a tremendous accident- 
prevention task. Production rates 
have been stepped up enormously. 
An army of new workers eventually 
to total 20 millions, including un- 
precedented numbers of women, older 
men and youths, is settling down into 
new jobs. Plant expansion, the crowd- 
ing of war production centers, the 
dearth of housing, war workers trans- 
portation difficulties, the fatigues of 
the swing shift all these factors 
contribute to the accident toll. 

Several agencies of the government 
have been at work on the safety 
problem. The Division of Labor 
Standards of the Department of 
Labor through its establishment of 
the National Committee on the Con- 
servation of Manpower in War In- 
dustries has done a great work in 
enrolling the help of hundreds of 
safety engineers. The Industrial Hy- 
giene Division of the United States 
Public Health Service has dealt with 
those aspects of safety which relate 
to health and physical stamina. The 
Office of Defense Health and Welfare 
Service has worked for the coordina- 
tion of governmental and community 
services concerned with the safety 
problems, but the government cannot 
do this job. It is a task for all indus- 
tries and all labor and_ requires 
voluntary action. 

The President has recognized the 
need for an expanded safety program. 
He has recognized the threat that 
accidents constitute to the effective- 
ness of America’s manpower, and 
called some months ago upon the 
National Safety Council to aid in 
the mobilizing for a total war against 
accidents. In doing so, he paid tribute 
to the 31 years of experience in home 
traffic and industrial accident pre- 
vention. 

To finance an expansion of National 
Safety Council facilities commensu- 
rate with the critical need, it was 
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estimated that $5,000,000 would be 
needed. To raise this $5,000,000 by 
voluntary contribution from business 
and industry the War Production 
Fund to Conserve Manpower was 
organized by business and industrial 
industrial leaders throughout the 
United States. William A. Irvin, 
former president of the U. 5S. Steel 


~ Corporation and himself a pioneer in 


industrial safety, was asked to devote 
his executive and technical experience 
to the Fund. He is now busy full time 
as national chairman. 


The National Safety Council and 
the Fund correctly understood their 
wartime assignment as a responsi- 
bility to educate the public so that 
safety becomes a watchword and a 
patriotic duty. Their concurrent task 
is to put into action both broad and 
detailed plans for the immediate 
reduction of accidents, an administra- 
tive task that must be supported by 
popular understanding. Through a 
nation-wide network of committees 
this far-reaching operation is taking 
shape. 

Already the Council has tackled 
problems of wartime accident-pre- 
vention. For the Maritime Commis- 
sion, safety programs have been 
worked out for East, Gulf and West 
Coast shipyards. In co-operation with 
the safety and security branch of the 
Provost Marshall General’s Office, 
the Council is training safety person- 
nel for introduction into plants pro- 
ducing for the Army. In this regard 
it is notable that only one out of eight 
American industrial establishments 
is today protected by an all-around 
safety program. For the Labor De- 
partment and the U. S$. Office of 
Education the Council has set up 
safety courses and provided instruc- 
tors to teach these courses to future 
industrial men. High school boys are 
being trained in safe driving, in pre- 
paration for their induction into the 
Army or into war industry. Safety 
training courses are being made an 
integral part of courses given in 
vocational and engineering schools. 


Plans for car-pooling, for the stag- 
gering of working-hours and _ for 
smooth traffic routing have been 
worked out by the Council, and are 
now in use in such mushroom mili- 
tary-industrial areas as the Rock 
Island Arsenal; Provo, Utah; De- 
catur, Illinois; Little Rock, Arkansas; 
Mobile, Alabama; and other areas. 
In all these places the Council is 


problem, one that reaches outside the 
factory, is absolutely necessary since Irvin, of important war production 
three out of five accidents happen 
off the job. All accidents 
ty or injury strikes the housewife and 
the child, as well as the steelworker their enthusiastic support of the 
and the miner 
not easily measurable effect on war 
time morale. It is important to note 
that the grand total of accidental 





collaborating with the Army and the deaths an injuries is just about 
municipal and State authorities. 


double the toll on workers proper 
On the eve of a nation-wide tour 
by the Fund’s national chairman, Mr. 


An over-all attack on the accident- 


centers to stimulate maximum acci- 
dent-prevention, I wish to call on 
American business and industry for 


the fatali- 


national safety movement. As chair- 
man of the War Manpower Commis- 
sion I feel that Mr. Irvin, the com- 
mittees of the War Production Fund 


have a powerful if 
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Send for 
New 


32-page 
Descriptive 
Bulletin 
No. 113 


Developed to meet today’s needs for high output with a minimum 
of skill on the part of the operator, the Farrel Type TT Roll Grinder 
will grind rolls with straight, concave or convex contours to pre- 
determined standards of accuracy and finish. A patented attach- 
ment for grinding tapers can be incorporated in the machine . . 
or added after installation. 


Executives responsible for the accuracy and finish of ground 
rolls, cylinders and shafts will find much information of value in 
this new booklet. Specifications, dimensions and weights are con- 
veniently tabulated; photographs, diagrams and drawings illustrate 
the features of the machine. Send for your copy today .. 
.. . no obligation. 


. no charge 





SQA FARREL-BIRMINGHAM COMPANY, Inc. 
ANSONIA, CONN. 
New York @ Buffalo © Pittsburgh @ Akron © Los Angeles 
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throughout the United States and saving manpower for warpower. They 
the National Safety Council are to — are setting up an example of active 
he congratulated for their timely civilian co-operation which is 
contribution to the broad task of important in winning the war. 


BLAST FURNACE BOOK REVIEWS MODERN PRACTICE 


A “The Blast Furnac 


Materials, Products, By-Products and 
their Chemical Analysis,” by R. P. sections: 
Hudson, is the latest addition to the 
rather lean field dealing with blast Analysis. 


e Its Raw furnace 


Containing 
pages, the book is divided into three 
Materials, 
and By-products, and Sampling and 
This third section will be 


Products 








need in your annealing atmospheres. 


Designed by gas equipment engineers; 
and proven by an impressive record of 
dependable and economical operation in 
plants demanding constant and exact drying 


of annealing atmospheres. 


Write The C. M. Kemp Mfg. Company, 
405 East Oliver Street, Baltimore, 
Maryland—ask for Dryer Bulletin. 
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ANNEALING ATMOSPHERES 


KEMP SILICA GEL DEHYDRATORS 


guarantee the exact degree of dryness you 





pacity, 
Activation: 
By gas, 





STANDARD UNITS 
BUILT TO GIVE: 
Capacities: 
10 to 100,000 c.f. m. 
Pressures: 
Atmospheric to 2500 
lbs. per square inch 
Adsorbent: 
Silica Gel, high ca- 
long life 


Single or twin towers 
for intermittent or 
continuousoperation 


electricity, 
or steam, as desired 








“for high 


SS in the production of materials of 
, proudly flies at the C. M. Kemp Mfg. Co. 





KEMP of BALTIMORE 
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of particular interest to the metal- 
lurgical chemist. 

The subject of blast furnace fuel is 
given considerable attention, and a 
method of calculating the furnace 
burden is detailed. Published by the 
Chemical Publishing Company, Inc.. 
Brooklyn, New York, the book should 
prove of general interest to practical 
blast furnace men as well as_ to 
students of metallurgy and metal- 
lurgical analysis. 


FIRST EXPLOSION 
PROOF FLUORESCENT 
UNIT ON MARKET 
A The Appleton Electric Company, 
Chicago, Illinois announces the first 
explosion-proof fluorescent unit on 
the market. This new Explosion-proof 
fluorescent unit complies with the 
requirements for Class 1, Group D, 





and Class 2, Group G_ hazardous 
locations. The construction complete- 
ly eliminates the need for sealing 
fittings and accessories. A terminal 
block is provided to make line .con- 
nections. All factory connections are 
made to the same block, therefore 
eliminating splices. Easy accessibility 
to lamps, starters and ballast makes 
replacement of same a simple opera- 
tion. The reflector is non-metallic, 
baked white enamel finish. 


AUTOMATIC CONTROL 
PROBLEMS DISCUSSED 
IN NEW BOOKLET 


A An entirely new, 29-page catalog 
“Micromax Electrical Control” 
has just been issued by Leeds and 

Northrup Company. 

Anyone who is faced with an auto- 
matic control problem — whether the 
controlled quantity is temperature, 
pH, conductivity or per cent SOx¢ 
will be interested in this publication. 
It describes control equipment cap- 


(Please turn to page 121) 
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*& <+*THAT FREEDOM SHALL NOT PERISH FROM THIS EARTH" * 


Picture from our 1943 calendar. Used Courtesy Brown & Bigelow Co., St. Paul, Minn. 





WILLIAM M. BAILEY COMPANY Siegineets.. PITTSBURGH, PENNSYLVANIA 
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THE THERMAL GOGGLE VALVE 
THE OPEN JOINT STOVE CHECKER 
THE ELECTRIC PLUNGER CLAY GUN 
THE DOUBLE SHAFT PUG MiLL 
STATIONARY WHEEL PIG CASTING MACHINE 
REGENERATIVE FURNACE CHECKER 
THE BAILEY MECHANICAL VALVE 

FABRICATED STEEL STOVE BOTTOM 

THE CINDER NOTCH STOPPER 










AS Fagen, SNORT VALVE 


MIXING AND CHECK RELIEF VALVE 


GAS SEAL FOR GAUGE RODS 





Alan Wood Steel Company » 


Columbia Steel Company 


International Nickel Company 

Jones & Laughlin Steel Corporation 
Jackson Iron & Steel Corporation 
Kaiser Iron & Steel Company 
Latchford-Marble Glass Company 
Lone Star Steel Company 

Arthur G. McKee & Company 
National Tube Company 

Pittsburgh Coke & Iron Company 
Pittsburgh Crucible Steel Company 
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able of handling any process which 
can be controlled by positioning a 
valve or other regulating device — a 
control which holds smoothly, surely 
at the control point, under either 
transient or sustained changes in 
demand. 

Diagrams and text explain in detail 
how the equipment is adjusted to fit 
the needs of a particular process. And 
a number of pictures show the equip- 
ment in actual use in a wide variety 
of applications. 

If you are concerned in any way 

with automatic control, you'll be 
interested in this book. And, even if 
you have a copy of the previous 
(1939) catalog, you'll want to replace 
it with this new one. Ask Leeds & 
Northrup Company, 4934 Stenton 
Avenue, Philadelphia, Pennsylvania, 
for Catalog N-OOA. 
AA new bulletin on air blowers and 
exhausters, gas boosters, and indus- 
trial vacuum cleaning systems has 
heen published by Allen Billmyre 
Corporation. The bulletin concisely 
describes many types of turbo and 
rotary blowers, and also stationary 
and portable vacuum cleaners for 
industrial plants. Copies can be ob- 
tained by writing Allen Billmyre 
Corporation, 431 Fayette Avenue, 
Mamaroneck, New York, and asking 
for Bulletin I-100. 


PRESENT PUMP CARE 
REVIEWED IN BOOKLET 


A In further recognition of the great 
and growing contribution of mainte- 
nance to the war effort, Allis-Chal- 
mers, one of America’s leading build- 
ers of centrifugal pumps, has just 
released another important mainte- 
nance manual “Handbook for 
Wartime Care of Centrifugal Pumps.” 
It is part of a series which already 
includes books on the wartime care 
of motors and V-belts. 

Like motors and drives, pumps 
are being pushed far beyond normal 
capacities, and many pumps. that 
worked 1,800 hours in a peacetime 
year are now working 8700 hours a 
year, according to Allis-Chalmers. 
Consequently, a new standard of 
pump care has been set forth in this 
important new handbook as a neces- 
sary solution. 

\bundantly illustrated, Allis-Chal- 
ers’ new maintenance guide makes 
specific recommendations for putting 
pimp care on a wartime basis. Step 

\ step a centrifugal pump is actually 


built, and as each part is added, the 
way it is built and functions are seen 
to determine the way it should be 
cared for. 

Valuable wartime tips included in 
the book describe: How a change in 
liquid can blitz a pump, easy ways 
to find leaks, common mistakes in 
packing stuffing boxes, how tight is 
“too tight” for a gland, how to figure 
head, how to protect pumps against 
cavitation, the vital role of water as 
a lubricant in pumps, quick diagnosis 
of pump ills, and many others. 





The new manual applies to all 
makes of pumps and contains no 
advertising. Copies can be obtained 
free of charge by writing the Allis- 
Chalmers Manufacturing Company, 
Milwaukee, Wisconsin. 


Guy War Sounds 
and Presewe the 
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MAN-POWER 
FUEL 
MATERIAL 


between them. 





AYS CORPORATION 


MICHIGAN CITY. INDIANA. USA 





Ohis Gage will do it! 
HAYS VISIO-RATIO GAGE 


IT SAVES IN MAN POWER because it eliminates the necessity 
of making calculations to determine air excess or deficiency— 
does away with lost time in making experimental adjustments. 

It saves in fuel because it indicates instantly when there is 
an incorrect proportioning of air and fuel. It is an infallible 
guide to highest possible combustion efficiency. 


It saves in material through producing greater uniformity 
in production methods, in minimizing spoilage, etc. It may be 
used for indicating not only the ratio of air flow to fuel flow— 
but the ratio between other functions such as pressure, dratt, 
suction, temperature (up to 1000° F) speed in R.P.M. or inches 
per minute, position, level and others. 


The cross-pointer feature is exclusive with the Hays Visio- 
Ratio Gage. It shows at a glance not only the amount of the 
two flows but the percentage of excess or deficiency existing 





Send for 


PUBLICATION 41-478 
ON CENTRALIZED 
CONTROL OF OPEN 
HEARTH FURNACES 











ITEMS OF 


C. A. Thayer’s appointment as consultng engi- 
neer for Republic Steel Corporation has been 
announced by C. M. White, vice president in charge 
of operations. 

Mr. Thayer, who has held the position of chief 
engineer, is on leave of absence because of health. 

R. H. Bahney, formerly assistant chief engineer, 
has been made chief engineer of steel plants and mines, 
and F. M. Darner has been made chief engineer of 
manufacturing divisions. 

Mr. Bahney was born in Massillon, and started with 
Central Steel Company in 1915. He was made chief 
electrician of the corporation’s Canton properties and 
when Republic Steel was organized in 1930, he was 
named assistant superintendent of mechanical and 
electrical departments in Canton. In 1936 he entered 
the engineering department and in 1939 was made chief 
engineer of the Central Alloy District. He came to 
Cleveland as assistant chief engineer in 1941. 

Mr. Darner was formerly an engineer with the 
American Rolling Mills Company at Zanesville and 
Middletown, the Erie Steam Shovel Company, and 
chief engineer of Erie Malleable Iron Company, Erie, 
Pennsylvania. Mr. Darner joined Republic through 
Steel and Tubes Division as plant engineer at Cleveland 
Plant in 1933 and became chief engineer of the Division 
in 1934. In 1939 he was made assistant chief engineer 
of Republic, specializing in the manufacturing divisions. 

Mr. Thayer has been chief engineer of Republic Steel 
since its formation in 1930. 

C. W. Meyers, district manager of Republic Steel 
Corporation’s Central Alloy District, has been given 
leave of absence to serve as special assistant to H. G. 
Batcheller, director of the Steel Division of the War 
Production Board. In his absence, G. W. Putnam, 
assistant district manager, will serve as acting district 
manager. 

Fred B. Loveland has been appointed as assistant 
general superintendent of the Youngstown District 
plants of the Carnegie-IIllinois Steel Corporation. 

Mr. Loveland was first employed by the corporation 
at the Greenville plant of the National Steel Company, 
now a part of Carnegie-Illinois Steel Corporation, in 
June, 1906. In August, 1908, he was transferred to 
the Ohio Works of Carnegie Steel Company as assistant 
order clerk and was promoted subsequently to assistant 
superintendent and superintendent of the rolling mill, 
Ohio Works. 

On September 1, 1937, he was appointed assistant 
general superintendent in charge of steel works, serving 
in this capacity until his present appointment. 

Clyde Shultz is now acting as general master 
mechanic for the Jackson Iron and Steel Company at 
Jackson, Ohio. 

Mr. Shultz was formerly connected with the D. T. 
& I. Railroad Company Shop at Jackson as general 
foreman for the past 15 years, prior to which he was 
employed at Portsmouth by the N. & W. Railroad 
Company. 

J. M. Zimmerman, lawyer as well as veteran 
electrical engineer, has been named staff manager for 
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the Pacific Coast District, manufacturing and repair 
department, Westinghouse Electric and Manufacturing 
Company. 

In his new post, Mr. Zimmerman will supervise 
repair activities, pricing and contracts throughout the 
district, which includes the headquarters plant here 
and plants at Los Angeles, Seattle, Portland and Salt 
Lake City. 

Mr. Zimmerman was born at Gibson City, Illinois, 
on December 25, 1895. He began his electrical engineer- 
ing studies at the University of Iowa in 1917 and 
completed them at the University of Nebraska, where 
he received his degree in 1922. He joined Westinghouse 
the same year at East Pittsburgh, Pennsylvania, as a 
graduate student, later becoming successively a railway 
engineer and a maintenance engineer. Transferred to 
Chicago in 1927, he was employed there as maintenance 
supervisor at the time of his recent transfer west. 

Thomas Chalmers, now vice-president in charge 
of manufacturing operations, Tennessee Coal, Iron and 
Railroad Company, will assume the duties also of vice- 
president in charge of raw materials. Mr. Chalmers 
has been operating vice president since 1935, having 
been with the company in various capacities since 
1907. 

A. B. Haswell, now assistant to vice-presidents in 
engineering and construction, becomes assistant vice- 
president in engineering and construction. Mr. Haswell 
came with the Tennessee Coal Iron and Railroad 
Company in 1912 as a draftsman, and has progressed 
through engineering channels becoming assistant to 
vice-presidents in engineering and construction on 
February 1, 1929. 

R. E. Kirk, now general superintendent of coal 
mines, Tennessee Coal Iron and Railroad Company, 
becomes assistant vice-president in charge of raw 
materials. Mr. Kirk was employed by the company 


R. H. BAHNEY 
‘*new chief engineer of Republic steel plants and mines’”’ 
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W. ARTHUR WHITE 


‘will run Kaiser plate mill’’ 


as general superintendent of coal mines on May 1, 
1936, coming from the Pennsylvania coal fields. 

J. M. Spearman, formerly general superintendent 
of Fairfield Steel Works, Tennessee Coal Iron and Rail- 
road Company becomes assistant vice-president in 
charge of manufacturing operations. Mr. Spearman 
was employed as a steam engineer on January 1, 1916 
and has progressed through the various mills of the 
company having been made general superintendent of 
Fairfield Steel Works on April 1, 1937. 

J. J. Phifer, formerly assistant general superintend- 
ent of Fairfield Steel Works, Tennessee Coal Iron and 
Railroad Company, has been advanced to the position 
of general superintendent. Mr. Phifer joined the com- 
pany in 1938, after eighteen years employment with 
the American Steel and Wire Company. He attended 
Lehigh University. 

Dudley Vaughn, superintendent of the open hearth 
department of Fairfield Steel Works, Tennessee Coal 













for particulars. 





«—MODERN BEARINGS 
for MODERN NEEDS 


On Roll Necks, Universal Couplings, Spindle Carriers, 
Table Rolls, Cranes and other tough jobs the many types 
of GATKE Fabric Bearings offer mighty aid in eliminating 
delays and avoiding costly machine shop work. An in- 


stallation on your toughest service will show you. Write 






Iron and Railroad Company, was named as assistant 
general superintendent of the works. A native of 
Birmingham Mr. Vaughn has served the company 
since 1911. 

W. Arthur White has been appointed plate mill 
superintendent for the Kaiser Company at Fontana, 
California. Mr. White was born in Coatesville, Penn- 
sylvania, and entered the steel industry with the Worth 
Steel Company of that city. He then was associated 
with Donner Steel Company, returning in 1919 to 
Worth at Claymont, Delaware, where he spent ten 
years, rising from roller on the plate mill to assistant 
superintendent. From 1930 to 19385 Mr. White was 
with Republic Steel Corporation as mill superintendent 
and in other capacities, changing then to Otis Steel 
Company, where he served in the engineering depart- 
ment. In 1940, he went with Steel Company of Canada, 
Limited, at Hamilton, serving as superintendent of 
that company’s new plate mill until the present 
appointment, 


Obituaries 


Frank C. Winters, manager of the Cincinnati office 
of The Electric Controller and Manufacturing Com- 
pany, died in that city January 10th. He was 39 years 
old. After graduation from New York University Mr. 
Winters was first employed by the Philadelphia Electric 
Company before joining the Electric Controller and 
Manufacturing Company in 1929. He was in Phila- 
delphia and Baltimore for Electric Controller and 
Manufacturing Company before assuming charge of 
the Cincinnati district. 

Wesley R. Tinker, president and treasurer of F. 
Tinker and Sons Company, Pittsburgh, Pennsylvania, 
died in that city on December 9th at the age of seventy 
years. 

Mr. Tinker became actively engaged in the year 
1889 with the development and manufacture of solid 
steel shear knives being associated with Samuel Trethe- 
wey and Company Limited shortly after the formation 
of this company in the year 1883, and continued to 
take an active part in this type of manufacturing with 
the original company and its successor F. Tinker and 
Sons Company until the time of his sudden death. 











Davis Thomson, formerly vice president in charge 
of operations, Great Lakes Steel Corporation has been 
appointed to a similar position with Phoenix Iron Com- 
pany, Phoenixville, Pennsylvania, succeeding Malcolm 
Farmer, who recently resigned as executive vice presi- 
dent. He also succeeds Mr. Farmer as a director. 


L. E. Stephens, superintendent 48 in. hot strip mill, 
Tennessee Coal Iron and Railroad Company, Birming- 
ham, Alabama died on December 10, 1942. Mr. Stephens 
was first employed by the U. S. Steel Corporation in 
October 1927 as assistant roller, hot strip mill, Gary 
tin mill, Carnegie-Illinois Steel Corporation. He was 
later promoted to roller, and was turn foreman there 
until July 1937 when he was transferred to the Tennes- 
see Coal Iron and Railroad Company as superintendent 
of the hot strip mill at the Fairfield works. 


David W. Hopkins, secretary and director, R-S 
Products Corporation, Philadelphia, has been elected 
vice president. He will continue in charge of the com- 
pany’s Valve Division. 

John S. Morris has been appointed methods engi- 
neer, By-Products Steel Corporation, Coatesville, 
Pennsylvania, subsidiary of Lukens Steel Company. 
Prior to joining Lukens as assistant consulting engineer 
of the new facilities program a year ago, Mr. Morris 
was assistant general manager, Steel Division, Alan 
Wood Steel Company. 


Leonard T. Blaisdell, commercial vice president for 


The De Laval-IMO pump within the oil reser- 
voir here shown is driven by the 7200 rpm. 
motor to supply pressure oil for hydraulic 
controls. The simplicity, compactness and 
lightness of the IMO pump, as well as its high 
efficiency, recommend it for many uses where 
rotary pumps are desirable but have hereto- 
fore proved too cumbersome. The 
IMO is also used as an hydraulic 
motor. Ask for Publication 1-97. 


4MO PUMP DIVISION 


of the De Laval Steam Turbine Company, Trenton, N. J 











Blast Furnace Copper Castings « 

Roll Neck Bearings « Housing 

Nuts « Machinery Castings « 

Acid Resisting Castings * Phos- 

phorized Copper « Locomotive 

and Car Journal Bearings ° 
Babbitt Metals 















NATIONAL BEARING METALS CORP. 





ST. LOUIS * PITTSBURGH * NEW YORK 





General Electric Company at Cleveland, was given an 
honorary degree of electrical engineer at the winter 
graduation of Case School of Applied Science, Cleve- 
land, in recognition of his “long and distinguished pro- 
fessional record.” Mr. Blaisdell has been manager since 
1939 of General Electric activities in the East Central 
district. 

K. C. Gardner, vice president, United Engineering 
and Foundry Company, has been appointed to the 
additional office of general manager of the company. 

This appointment was deemed advisable due to the 
increased activities and considerable expansion of the 
company’s facilities. 

Mr. Gardner has been associated with United Engi- 
neering since its inception in 1901, a director since 1911 
and vice president since 1928. 


MARKING 


with Matthews No. 201 Machine 


FUSE 





All required data is 
marked on fuse bodies, 
fuse parts, or other 
round pieces with this 
fast production ma- 
chine. Practically all 
sizes and models of 
fuses can be marked 





The insert, above, shows a 
close-up of how fuse parts are 
marked. Parts are carried 
around on the pressure dial 
table and are quickly and 
legibly marked when rotated 
between dial and steel type 
holder. Write for literature. 


3982 Forbes Street Pittsburgh, Pa. 

Branch Plants = District Sales Offices 
NEW YORK BOSTON *, S) DETROIT HARTFORD 
‘HICAGO NEWARK x 74 
PHILADELPHIA SYRACUSE 


CLEVELAND BIRMINGHAM 
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MORGAN CONSTRUCTION COMPANY - WORCESTER, MASS. 
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Clark Bulletin 5370 D. C. Heavy Duty Automatic Starters, long standard 





in Steel Mill and heavy Industrial applications, are now adapted to life 
on the Ocean Wave. Just a few changes, and “3C” apparatus goes to sea! 


STANDARD FEATURES 





Dust Proof Enclosing Cabinet 





Overload Protection 





Standard Finished Parts 
Bul. 7400 DC Contactors 
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Control circuit fuses optional 





Monson slate mounting 





Bul. 110 or 113 Starting Resistors 
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No Disconnect Switch 


OCEAN GOING FEATURES 


Drip Proof Enclosure 
Overload Protection 
Corrosion Resisting Parts 


Bul. 7400 DC Contactors 
counterweighted to prevent accidental 
opening or closing when ship is in 
high seas. 


Control circuit fuses standard 
Ebony Asbestos mounting 

Bul. 110 or 113 Starting Resistors 
Disconnect Switch optional 


“3C” Control is available for various deck auxiliary 
equipment as well as Bul. 5370 motor starters. 











BE CONTINUE TO ROLL WITH CLARK CONTROL WR 


THE CLARK CONTROLLER CO. 











Bee 1146 EAST 152°°ST. 


CLEVELAND, OHIO >i 
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Help Assure Victory 


Buy War Bonds. Conserve Rubber. Eliminate 
Unnecessary Travel. Use the Telephone Only When 
Important. Salvage All Scrap and Waste Material. 


All Timken Bearing production now goes into fighting 
machines. However, the Timken Bearings in your motor 
vehicles or industrial machines will see you through the 
emergency—and beyond it—if you make sure they are 
lubricated and inspected regularly. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


, 
Manufacturers of Timken Tapered Roller Béarings for automo- 
biles, motor trucks, railroad cars and locomotives and all kinds 
of industrial machinery; Timken Alloy Steels and Carbon and 
TRAC 


TAPERED ROLLER BEARINGS Alloy Seomless Tubiog: ond: Tiaiuiiais bth 
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SHEARS 


For Accuracy, 
Production and Economy 
Use Stamco Automatic 
Shear Lines. 
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THE SCRAP FROM YouR 
PLANTS IS NEEDED AT ONCE 
TO KEEP WAR PRODUCTION 
MOVING! 


bran know that all our furnaces and mills 
must be kept working at top speed to win 
this war. Yet the steel industry, already produc- 
ing record quantities, cannot attain its full, 
needed war-time capacity of 90,000,000 tons un- 
less 6,000,000 additional tons of scrap steel is 
uncovered promptly. 

This critical situation can be solved only by 
the patriotic cooperation of every American 
manufacturer. 

In your plant, lying around in repair shops 
and storerooms, is the scrap America needs to 
give our boys the fighting tools they must have 
to Win... 

Broken castings, pipe, obsolete machinery, 
abandoned line shafting, pulleys, pumps, old 
boilers, storage tanks, beams, rails, fencing, track, 
chains, cable, rusty bolts, nuts, and rivets .. . 











Round them up and get them moving to the 
front! 

... Like the gas appliance manufacturer who 
searched his plant and found 90 tons of scrap 
metals ... or the paper mill that “mined” 1,800 
tons of steel from its plants...or the rubber 
company that asked its foremen to “stop holding 
things” and collected 1,608 tons of iron and 
steel from old molds and obsolete machinery in 
a single week! 

What others have done, you can duplicate. 
Walk through your plant with “Scrap” in your 
mind—you’ll be amazed at the harvest. But get 
it into the fight, at once .. . the war won’t wait! 

* * * 


HERE’S WHAT TO DO... Appoint one man as Sal- 


vage Manager for your organization. Give him authority 
to act—to condemn old equipment, to move material, to 
collect scrap of all kinds. Have him separate 
all scrap by type. Then move it promptly 
through your regular scrap dealers. Don’t 
wait — start rounding up scrap now — and 
keep your scrap moving until the war is won! 
























- INDUSTRIAL EXECUTIVES! 


DONALD M. NELSON 
says to all industry: 


, “The shortage of scrap materials for war pro- 
duction is acute. 6,000,000 extra tons of scrap 
4) iron and steel alone are needed this year, and 
vast quantities of rubber, copper, brass, tin, 
lead and zinc. Without your immediate, active cooperation — 
whether you have war work or not—we cannot lick this problem. 
We urge you to organize at once an all-out collection drive in your 
plants for these materials.” 





e258 
ie 
be 














SCRAP NEEDED FOR WAR 


SCRAP IRON AND STEEL 
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50% of every tank, ship, and gun is made of scrap iron and steel! 


Other metals —Rubber—Rags — 
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Thousands of tons of these materials are needed to make bombs, 
tires for jeeps, surgical supplies for military hospitals, wiping 
rags for guns, insulation for electric wiring, parachute flares 
and sandbags. 











This message approved by Conservation Division 


WAR PRODUCTION BOARD 


This advertisement paid for by the American Industries Salvage Committee 
(representing and with funds provided by groups of leading industrial concerns... 
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CISTEN FELLER... rHar 


OXYGEN LEAK WOULD HAVE 
BUILT AN ARMY TANK 














REPAIR ALL LEAKS IN HOSE AND CONNECTIONS 


One leak as small as 1/64” in hose operating at 100 pounds pressure wastes 
290 cubic feet of oxygen in 24 hours. It wouldn't take many days to waste 
enough to build an army tank. 

That's why it is so important to conserve oxygen. Be on guard against these 
wasteful leaks — fix them promptly when they occur. In addition, do the fol- 


lowing at regular intervals: THE WASTE WARDEN 





1. Inspect hose for leaks by immersing it in water — leaks occur most often says ’ 

near connections to regulator and torch. 
2. Cut away bad portions of hose and splice good lengths together. DO close cylinder valve after 
3. Use soap suds to check torches and regulators for leaks at connections. — 


DO check your hose and con- 


4. And always send defective apparatus to repair shop for inspection and mestinnn tos take. 
repair. DO keep your cylinder inven- 
Be your own Waste Warden! Each additional cubic foot of oxygen saved tory low and return empties 
promptly. 


means additional oxygen for war production. 
¥9 P DO keep tips clean and free 


from carbon and siag. 


















e& & xx*«rk 
A r \ be Lo e U C t k  @) n DON'T use excessive pressure. 
4 . DON'T use oversize tip. 
General Offices: DON'T leave torch burning 
60 EAST 42nd STREET, NEW YORK, N. Y. when not in use. 
AIRCO IN TEXAS DON’T abuse cylinders. 
SNS 7 MAGNOLIA-AIRCO GAS PRODUCTS CO. SS ~ 








| OXYGEN IS PRODUCTION — font Waste it! 
—-_ 
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CONTINUOUS POWER 


a 
READY-POWER (Gas-Electric) Units °° 
on new or existing electric truck > 
equipment handle more loads per AZ 
hour per day and per year than 
the same equipment battery 
powered. This means a saving 
in time as well as a saving in 
money by accomplishing a 
given amount of work in less 
time at a lower cost per ton 


of Ready-Power Units have been 

adapted by industry to their 

toughest jobs. READY-POWER’'S ly 
reliability and superior performance 

have been proved. Ask for literature. 


a? 
=f 
a 
rr 
o 
handled. Since 1924, thousands S 


PEAK PERFORMANCE 
Ro READY-POWER today serves industry 


better, more completely, than ever 
before with power units that cover 

9 the range of trucks from 2000 to 
60,000 pounds rating. READY- 

POWER manufactures a com- 

~~ plete line of Gas-Electric 
Power Units—not complete 

trucks. You can secure new 

= trucks complete with READY- 
POWER from truck manufac- 

eo turers or you can get READY- 
POWER units to replace 


s batteries for trucks now in oper- 


8) ation in your plants. 
Write for information, mentioning type of 
new trucks contemplated or make and type 

of trucks now being operated. 
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ae z, OWE for your NEW or PRESENT Trucks 


co. 


IRON AND STEEL ENGINEER, JANUARY, 1943 
























pre oe? 
ey Pe os 
. 


RELIANCE ELECTRIC & ENGINEERING COMPANY 
1088 IVANHOE ROAD « CLEVELAND, OHIO 
BIRMINGHAM * BOSTON * BUFFALO * CHICAGO © CINCINNATI 
DETROIT © GREENVILLE, S.C. « HOUSTON, TEX. « LOS ANGELES 
MINNEAPOLIS * NEW YORK © PHILADELPHIA © PITTSBURGH 

ORTLAND, OREGON «& ST. LOUIS © SAN FRANCISCO 

YRACUSE. N.Y, e AND OTHER PRINCIPAL CITIES 








Fully - enclosed, 
Fan-cooled D-c. 
Reliance Motor 


y 








Reliance men skilled in Application Engineering start 
daily on new missions essential to making our great 
war machine produce more than we ever dreamed was 
possible. They are answering calls where motor-drive 
must be more than power. These are typical... A new 
tinning process to make our reduced tin supply go three 
times as far... A drive to simplify machine design and 
insure a top-notch production pace on a hurry-up lot 
of hundreds of boring mills for producing tank tur- 
rets ... Motors to speed up production of shell-turn- 
ing lathes ... A motor-drive for an automatic towing 
machine that will aid sea-going tugs to handle tows 
with less strain and reduce chances of losing the tow 
...A hoisting motor for bringing seaplanes to a war- 
ship’s deck safely in rough seas... These and many more 
like them are engineering jobs done in cooperation with 
men who start their design with the question, “What 
can we get the motor to do besides supply power?” Such as: 


Fully - enclosed, 
Fan-cooled A-c. 
Reliance Motor 


RELIANCE“¢y, MOTORS 











Make Every Effort to Conserve 


Oxy-Acetylene Welding Rods 


Welding rods, like all products made of materials that are strictly rationed, are 


subject to certain limitations of manufacture and sale. This is particularly true of 


rods that are made of bronze, copper, or alloy steels. In order to assure continued 


adequate amounts of these rods for war production, it is necessary for everyone to 


make every effort to conserve welding rods to as great an extent as is possible. Out- 


lined here are some suggestions to help you to do this. 





NEW ROD 














EXCESSIVE REINFORCEMENT 


CORRECT WELD CONTOUR 




















1. Use up Stub Ends of welding rods. This 
can be done by tacking them to the ends of 
new rods as work progresses, or by providing 
a container into which they can be placed 
for subsequent joining. 





2. Avoid Excessive Reinforcement of the 
weld. Excessive reinforcement not only 
wastes welding rod, but also tends to set up 
strains and stresses in and around the weld 
which actually will weaken the joint. 


3. Don’t Use Bronze Rod for work on 
which steel or cast iron rods will do the job. 
Of all the many types of welding rod, the 
bronze rods are most important to conserve. 
A cast iron repair job is shown above. 
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USUAL PROCEDURE | 














4. When Depositing Bronze Rod for re- 
surfacing worn areas which are subsequently 
to be machined, hold the bronze deposit to 
minimum tolerances. This will prevent waste 
of both bronze and machining time. 
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6. Reduce the Number of Rod Sizes 


when ordering rod. If, for example, you 
normally order rod in sizes 1/8 in., 3/16 in., 
and 1/4 in., perhaps you can operate equally 
well by eliminating the 1/8 in., and 1/4 in. 
sizes. When the rod sizes you normally re- 
quire are not readily available, use what you 
have or can get. This avoids delays and re- 
duces the amount of rod tied up in inventory. 


134 


5. Use Larger Rod Sizes whenever possible. Large rods are more readily available than 
the smaller sizes, because there is less call for them and because they tax the production 
facilities of rod mills less than does an equal tonnage of rods of smaller diameter. By work- 
ing a little faster and with a slightly larger flame, a rod of larger diameter can be used with 
equally as good results as though a rod of the customary size were used. 





7. Send for Reprints of This Page for distribution in your shop. 
Your operators and supervisors can use them as “check lists” to make 
sure everything possible is being done to avoid waste of materials. We 
also will be glad to supply colored posters for posting on your bulletin 
boards to remind employees of the vital need for prompt return of empty 
oxygen and acetylene cylinders, 














THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 


85 


30 East 42nd Street, New York Offices in Principal Cities 


In Canada: Dominion Oxygen Company, Limited, Toront 
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Portable Fan No. TF-100, recognized 
as standard in many of the country’s 
largest mills. Sizes from 12 in. to 36 in. 
in diameter. 

Portable Fan No. TF-300 in operation, cooling large transformers in 


3 strip mill. 





It's more important now than ever before to keep your 




















workmen comfortable. For comfortable workmen are more 


efficient, produce more work in a given time. 


Truflo Fans can help you keep your workmen on their 


«Fin Sth ae i= ila 


toes. All Truflo Fans are designed and built correctly for 
Crane Cab Fan, for cooling crane cab 
interiors and other confined areas. — ; ° . 
Available in 12 in. and 18 in. sizes, efficient, economical operation — they move more air per 
—— both horizontally and verti- 
cally. 


Sy ARE PRL 


dollar. Write for free literature on any of the following styles: 








Portable Cooling Fans e Crane Cab Fans 
Wall Fans e Exhaust Fans @ Blowers 
Roof Ventilating Fans ¢ Pent House Fans 















Portable Fan No. TF-300W. Angle iron 
pport adjusts for vertical or hori- 


ntal discharge through almost 360°. 









554 MAIN STREET HARMONY, PA. 






HERE'S a bit of (RE) in hundreds of CARGO SHIPS that 
hit the water. Strong, sturdy steel castings, a few 
shown below, some rough, some finished. National Erie, 
always known for its high quality specialized steel cast- 
ings, is now going all out on a straight line production 


basis to speed Ships for Victory. 


@ Crank End Box and Cap for Main Crank- 


©, Vapre reduenen Sykes 1.1. Gear shaft Bearing of Engines in the Liberty Ships 


Drive for Two-Speed Cargo Winches 
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@ Main Spur Gear 
in Steam Winches for Cargo Vessels 















@ Cleats for 
Cargo 
Vessels 
@ Water Cylinder for Powder Press 
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@ Wildcat for A 
Chain Hoist f 
Cargo Vessels 
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FOR COILERS: Solenoid-operated air valves function quickly and 
dependably for the control of gates, tilting tables, extractor cylinders 


on hot-strip coilers. 


FOR ROLL BALANCE: 
Q. A. W. valves provide efficient 
and reliable control for hydraulic 
roll balance systems—lever-oper- 
ated, 3-way, off-and-on exhaust 
action. Made for any pressure. 


FOR DESCALING: Designed 
specifically for descaling opera- 
tions. A complete range of sizes 
from 112 to 6 inches. Standard 
in the steel industry since 1935. 


FOR FORGING PRESSES: 
Pilot-operated three- and four- 
way neutral action hydraulic 
valves for forging presses. Also 
used on slab pushers and 
manipulators. 


GENERAL PURPOSE AIR 
VALVES: Complete range of 
types and sizes of hand-operated 
air valves, in all popular actions 
for control of single and double 
acting air cylinders. 














A good tonic for most motors that falter in stren- 
uous service is a new set of brushes — not any set, 
but one chosen specifically for the job. Anybody 
‘an guess at what brush characteristics are best. 
Many will guess right. 


More will guess wrong. Why guess? Get the scien- 
tific recommendation from SPEER — easy to get, 


no obligation involved. Merely do this: Ask for as 
many SPEER Brush Data Forms as you have 
motors you wouldjlike to improve. Return the 
completely filled in forms to SPEER. Back to 
you will speed recommendations based on forty 
years of commutation engineering. The rest is up 
to you. SPEER is ready to give this service freely 
to help speed production and total victory for 
freedom-loving peoples. 


PROMOTE COPPER SALVAGE 
Save the shunts and connections from discarded 
brushes. This helps to salvage copper needed for 
war material. Keep it moving to your salvage 
dealer as fast as it is accumulated. 























Are Lamp, 1878 


SPEER BRUSHES— To meet 


the requirements of most industrial 


CARBON COMPANY 
ST. MARYS, PA. 


motors, SPEER Electro-Graphitic 


Brush grades E-23 and E-24. Also 
available as Multiflex Brushes. Write 
today for complete descriptive cata- 


log. 


CHICAGO - CLEVELAND - DETROIT 
MILWAUKEE - NEW YORK - PITTSBURGH 


There is one right brush grade for 
every job—and SPEER makes it. 
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First thing to remember when you order shear our own E.I.S. Steel. We can deliver faster at a 

knives is to specify their use. It’s usually false lower rating. 

economy to use a knife to cut a thickness or a steel Third thing to keep in mind is quality. As 

for which it was not designed. the world’s oldest and largest manufacturer of 
Second thing to keep in mind is delivery. solid tool steel shear knives, Heppenstall is able 


Heppenstall facilities are extensive and we make to offer greater precision in manufacture. 


Heppenstall 


PITTSBURGH «+ DETROIT + BRIDGEPORT 
EDDYSTONE 


Forging Fine Steels for Fifty-Three Years 





How Hagan Automatic Combustion Control 


Speeds Up Steel Making... 





Blast furnace control. Controls air blown 
and makes for more uniform operation of 
furnace. Control of fuel-air ratio at stoves 
assures most efficient utilization of blast fur- 
nace gas. Makes more gas available for 
steam and power generation. 


P 
, 


More tonnage through rolling mill. Better, 
more uniform heating results in faster roll- 
ing with fewer rejects and better quality 
steel. Thus with Hagan Automatic Control 
on all important heating operations you 
speed up production all along the line. 


HAGAN 





CORPORATION - 


Open hearth control. Increases tonnage gen- 
erally from 1°, to 10°, but some increases 
have gone as high as 22°7. Cuts down heat- 
ing time, produces more uniform steel. Per- 
mits firing with various fuels with fuel sav- 


: - : > ; > . 4 Oo’ 
ings ranging consistently from 5°, to 20°. 





Reheating furnace control. Increases ton- 
nage through furnace 1°% to 10°,. Results 
in large fuel savings. One steel company 
saved $60,000 a year by arranging to burn 
the most economical fuels available at any 
given time. 


HAGAN BUILDING 


Soaking pit control. Increases tonnage and 
vield from 1°% to 10°. Speeds up heating. 
Obtains more uniformly heated ingots. Re- 
duces bottom making from once a day to 
once every week or two. Saves up to 20% 
fuel. Permits firing with various fuels. 


> HAGAN CONTROL 
’ PROVED IN ACTION : 


All Hagan Combustion Con- 
- trolforsteel milluse hasbeen - 

thoroughly proved in service! 
- over a period of years. It is” + 
ruggedly designed for de- ° 
- pendable operation in hot - 
and dirty locations. It does 
- not depend on delicate instru-— . 
ments for its action but is 
- soundly engineered for severe .- 
service. Write for details on 
- any type of combustion con- . 
* trol you need. Hagan has a 
. complete line for all heating. 
* applications. ‘ 


PITTSBURGH, PA. 


Wéilemétiz COMBUSTION CONTROL 
w/t prrUtt> Ae. tell the leader 
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3,000 Kva, 
3-Phase, 
25 Cycles 




























ASKAREL 


non-inflammable 


TRANSFORMERS 


Like all Pennsylvania Transformers, 
ASKAREL Transformers are equipped 
with Circular Coils. In non-inflammable 
transformers there are many fundamental 
reasons why... 


CL CC CCC TCA eat 





... make the big 
difference 


In regular oil cooled transformers, varnish is used to 
increase the mechanical and electrical strength of the 
transformer coils, irrespective of the shape of the coils. 
This kind of varnish, however, cannot be used to treat 
coils in a transformer where non-inflammable liquids are 
employed. Therefore, without the aid of this varnish, it is 
imperative that the coils in a non-inflammable transformer 
have great inherent strength. 


CIRCULAR COILS POSSESS THE MAXIMUM 
INHERENT MECHANICAL AND ELECTRICAL 
STRENGTH. 
1. In a circular coil the tension of each turn of wire is 
uniform throughout its length. No coil of any other 


























Horizontal 
Vertical shape possesses this quality. 
2. The turns in a circular coil are wound tightly without 
The circular coil is practically balanced, radially and excessive tension on the wire thus eliminating 
axially, against short circuit stresses. the possibility of stretching the wire and injuring the 


When a transformer is subjected to heavy overload or 
short circuit, the circular coil maintains its shape even 
without the use of compound or varnish. By eliminating 


; K 

such stresses, the coil is not strained, and the insula- Pennsylvania ASKAREL Transformers offer you the 
tion is not injured. convenience and economy of indoor installations near the 
load centers, plus the added safety inherent in the 

(7) y, Pennsylvania circular coil construction. 
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You could start a green man every morning 
without a moment’s worry over the safety of 
your bearings— 


If they were protected by a Farval Centralized 
System of Lubrication. 


With no expert attention Farval Centralized 
Systems will protect you in advance against 
disastrous shut-downs due to faulty lubrication. 
A few strokes of the Central Pumping Unit 
gives every bearing the amount of lubricant it 


requires and—not a bearing is missed. 


Farval increases machine production hours. In 
less than one minute and while the equipment 


Affiliate of The Cleveland Worm & Gear Company, Manufacturers of Automotive and Industrial Worm Gearing 








Even with a Green Operator- 


is in full operation, complete lubrication is 
obtained in perfect safety from the floor. 


Farval enables you to return used 
equipment to profitable service. 
With bearings properly lubri- 
cated, even the older machines 
are able to carry the load. 


Why not protect your equip- 
ment against the hazards 
of the Green Operator? 
Install Farval! 





The Farval Corporation, 3278 [fom \ 


East 80th St.,Cleveland,Ohio. || Z 4 
\\ To EVERY 


Y 
\ BEARING 


In Canada: PEACOCK BROTHERS LIMITED — 


“i FARYVAL it 
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WAGNER 


Performance 

















In the steel industry, where production must be maintained at an all-time high to supply the enormous 


quantity of steel necessary to produce war equipment, dependable electric power is of major importance. 


The transformers are the vital links in any electric power distribution system. If the transformers 


fail, unsatisfactory service results — production is delayed and operating costs go up. 


Wagner Transformers have established outstanding records in the steel industry for continuous 
service and long life. Carefully controlled production methods, highest quality materials, rigid inspec- 
tion and tests, plus 50 years of transformer engineering experience, are just a few of the reasons why 


you can count on Wagner for dependable transformer performance. 


Wagner can take care of all of your transformer requirements. 25 branch offices, located in as 


many principal cities and manned by trained field engineers, are always ready to help you. 


Waguer/raurspormer’ Features 


Liberal insulation—extra end turn insulation provides added 
protection against line surges and voltage disturbances... 
Heavy tank construction—heavy steel plate, electrically weld- 
ed, sand-blasted and flow-painted . . . Core iron of non-aging 
silicon steel—has high magnetic permeability and has very 
low hysteresis and eddy-current losses... Tap changer contacts 
of low resistance and with high over-current capacity, securely 
held in place and accurately aligned . . . Bushings — wet-proc- 
essed porcelain, either solid or oil-filled, with ample mechan- 
ical and electrical strength to withstand stresses encountered 























/" 


in service . . . Transformer Oil — has high dielectric strength, 
WAGNER AIR-COOLED proper viscosity, safe flash-point, and resistance to sludging. 
WAGNER NOFLAMOL TRANSFORMER WAGNER HEX . 
TRANSFORMER TRANSFORMER Complete Iuformation sent ou Reguest 
142-15 


‘Wagner Electric Corporation 


6400 Plymouth Avenue, Saint Louis, Mo.,U.S.A. 
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DRIVES 


OR speedy operation, reliable service and over-all economy = 4 wut timit 

the Jones Skip Hoist Drive has made a name for itself in a wide ata 
variety of material handling service. These skip hoist drives are — 
built as complete units by the Jones organization in several types 
with base to take any motor specified by the purchaser. They are 
equipped for all the modern protective devices such as cam or nut 
type limit switches, solenoid or disc type brakes and slack cable 
switches. The drives are single, double, or triple reduction Jones 
Herringbone Speed Reducers, built to stand up under the many 
years of pounding that a skip hoist drive has to take. The shafts 
are supported in roller bearings, with rolling action, rack generated 
gear and pinion teeth to insure easiest possible starting with low 
starting-peak loads. All reducer bearings and gears are automatic 
oil-bath lubricated. 


The Jones organization has an extensive file of information on 
skip hoist drive problems and will be pleased to work with you on 
any problems involving such applications 


W. A. JONES FOUNDRY & MACHINE CO. 
4431 Roosevelt Road, Chicago, Illinois 


wane 


oR 


e@ The view above shows a typical Jones Skip Hoist Drive 
installation while the view below shows one of the Jones 
units equipped with traveling nut type limit switch, motor 
actuated brake, and slack cable switch 
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HERRINGBONE— WORM--SPUR—GEAR SPEED REDUCERS 
CUT AND MOLDED TOOTH GEARS ¢ V-BELT SHEAVES 
ANTI — FRICTION PILLOW } oles ¢) . PULLEYS 
FRICTION CLUTCHES © TRANSMISSION APPLIANCES 


Today American Indus- 
try must have efficient 
and dependable operat- 
ing equipment. Over a 
quarter of a century's 
experience in the manu- 
» facture of Oil Immersed | 
| Motor Control equip- 
sa ment is your assurance 
of dependability in 
Rowan products. 
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OWAN CONTROL 


THE ROWAN CONTROLLER CO., BALTIMORE, MD. 


OWAN CONTROL 


THE ROWAN CONTROLLER CO., BALTIMORE, MD. 
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Aetna-Standard Engineering Company 1 
Air Reduction Sales Company 131 
American Hammered Piston Ring 
W4' Division of Koppers Company 100-101 
Amsler-Morton Company 16A 
B 
William M. Bailey Company 119-120 
Bartlett-Hayward Division of Koppers 
Company 100-101 
Bloom Engineeing Company 15 
Bonnot Company 12 
Broden Construction Company 16B, 16C 
c 
Clark Controller Company 126 
Cleveland Crane and Engineering Company 2 
Continental Roll and Steel Foundry Company 97 
Crouse-Hinds Company 116 
Cutler-Hammer, Inc. Cover 2 
D 
De Laval Steam Turbine Company... asa. 
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Edison Storage Battery 

Division Thomas A. Edison, In. ‘ok 
Electric Controller and Manufacturing Company 13 
Electric Storage Battery Company 5 
Engineering and Construction 


Division of Koppers Company 100-101 
E 
Farrel-Birmingham Company, Inc. 117 
Farval Corporation 142 
Flinn and Dreffein Company 16B, 16C 
G 
Gas and Coke Division of Koppers Company 100-101 
Gatke Corporation oe tae 
General Electric Company Cover 4 
H 
Hagan Corporation 140 
Hallden Machine Company 16B, 16C 
Hays Corporation 121 
Heppenstall Company 139 
Cc. B. Hunt and Son 137 
Hyatt Bearings Division General Motors 
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Hydropress, Inc. 7 
I 
1-T-E Circuit Breaker Company Cover 3 
J 
Johns-Manville 41 
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Koppers Coal Company 100-101 
Koppers Company 100-101 
Koppers Rheolaveur Company 100-101 
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Division Blaw-Knox Company 16 
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Maryland Drydock Company 100-101 
Mathews Conveyer Company 24 
James H. Matthews and Company 124 
McKay Machine Company 16D 
Mesta Machine Company Cover 1 
Morgan Construction Company 125 
Morgan Engineering Company 146 
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National Bearing Metals Company 124 
National Carbon Company, Inc., 
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Ohio Electric Manufacturing Company 147 
Okonite Company 8 
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Pittsburgh Lectromelt Furnace Corporation 28 
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Post-Glover Electric Company 6 
R 
Ready-Power Company 132 
Reliance Electric and Engineering Company 133 
Rockbestos Products Corporation 75 
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SKF Industries, Inc. 22, 23 
Socony-Vacuum Oil Company, Inc. 

Speer Carbon Company 138 
Streine Tool and Manufacturing Company 128 
, 

Tar and Chemical Division of Koppers 

; Company 100-101 

Timken Roller Bearing Company 127 

Truflo Fan Company 135 
U 

Union Carbide and Carbon Corporation 99-134 

United Engineering and Foundry Company 18, 19 
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Wagner Electric Corporation 143 

Wean Engineering Company, Inc. 16B, 16C 

Wean Engineering Company of Canada, 

Ltd. . 16B, 16C 
Wellman Smith Owens Engineering 

Corporation, Ltd. 16B, 16C 


Western Gas Division of Koppers Company. 100-101 
Westinghouse Electric and Manufacturing 


Company 21 
White Tar Company of New Jersey, Inc. 100-101 
Wood Preserving Corporation 100-101 
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MORGAN 450-TON 
BLOOM AND SLAB SHEAR 


@ Among the many types of mill equipment built 
by Morgan, is the 450-Ton Bloom Shear illustrated 
above for shearing 12” x 12” blooms and equivalent 
slab sections. Shear is designed without flywheel or 
clutch for start and stop operation. Hold-down gag 
is of the independent hand adjusted type. A motor 
operated gauge is provided for gauging lengths 
from 2’0” to 15’0”. Of massive construction, this 
shear is typical of the types of mill equipment 
Morgan designs and builds. 








Keep AIMotors Working | Oyen Remco 


For “All Out” Production; Seldom Break 


You must prevent loss of pro- 
duction caused by motors down 
for repairs. This means oil is 
‘“‘out’’— because it leaks from 
bearings, gets on windings, and 


causes *“*burn-outs’’. 


Such troubles disappear |when 


you use drip-less, waste-less 


REGISTERED 


( ox 
{- i. ° "] ) 
WW US PAT OFFICER GPM S FOREIGN COUNTRIES 


The bottom or wearing face 
of an Ohio Magnet presents a 


solid long lived surface to the 
MODERN STEEL MILL LUBRICANT work. 


The annular rings on the 

This product stays in bearings manganese bottom plate pre- 
and off windings, outlasts oil, vent dangerous wear of steel 
pole shoes, so bottom plate 
Cannot Sag. See cut below. 


cuts lubrication cost 14 or 14 — 


keeps motors in constant service. 





Used successfully in leading 


iron and steel mills. Send for 
Note wear line B B B 


‘ sions to start wear or cracks. 


These features result in 


New York & New Jersey Lubricant Co. LOW MAINTENANCE COsT. 


Main Office: 292 Madison Ave., New York, N.Y. 
WAREHOUSES: 


Sn sc. | Opyo| The OHIO Electric 
“ ws Ble Mfg. Company 


4 5907 Maurice Avenue 
Better lubrication at Less Cost per Month Cleveland ° ° Ohio 














IRON AND STEEL ENGINEER, JANUARY, 1943 











SOLDIERS oF STEEL 


ON 24-HOUR DUTY 


Day and night, pausing only for changes, repairs or 
maintenance, countless thousands of machine tools — 
“Soldiers of Steel in the army of production—are turning 
out armament, equipment and supplies, that Victory may 
be hastened. For them, there is no rest, no relaxing of 
effort. They must “‘keep on the job”’. 

In thousands of these tools, built by practically every 
representative machine tool manufacturer, NORMA- 
HOFFMANN PRECISION BEARINGS are ‘“‘standing the 
gaff’’ of this continuous service—and contributing accur- 
acy, rigidity, speedability and dependability under the 
most gruelling conditions ever imposed upon machines. 
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The counsel of our engineers, with' 30-odd years 
of experience in bearing application and main- 


tenance, is yours on request —without obligation. 


AVRMA-AVFFMANKN’ te 


PREUISIVN BEAKINGS 


BALL, ROLLER AND THRUST 
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NORMA-HOFFMANN BEARINGS CORP'N., STAMFORD, CONN. ... FOUNDED 1911 
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for high interrupting capacity. Type ET meets this need with 


YPE ET-20 ret ie 





interrupting rating of 25,000 amperes. 


Changeovers in industrial operations call for flexibility in the 
current ratings of circuit protective devices. For this need, the 
Type ET circuit breakers have 


interchangeable trip units 


with continuous ratings ranging up to 600 amperes. Trip units 
are very easily changed. 


Avoidance of needless power interruption was never more im- 
portant than it is now. Inherent time-delay incorporated in 
Type ET-20, permits continuous service unaffected by harm- 
less overloads. Tripping mechanisms have true 


inverse-time characteristics 


—the greater the need for opening the circuit, the more quickly 


it is accomplished. Heavy overloads and short circuits trip the 
breaker instantaneously. 


FIG. 1 


To meet a variety of requirements, Type ET-20 circuit breakers 
are available with 


undervoltage trip and shunt trip 


Provision is made for auxiliary switches with one “‘a’’ and one 
“b”’ contact and overcurrent bell alarm switches. 


Type ET-20 circuit breakers are ‘extremely compact. Over-all 
case dimensions are 19% x 9 x 6 inches. 


Space is saved. 


— 


Design of the Type ET-20 provides maximum ruggedness with 
minimum material. 


Critical materials are saved. 


Type ET-20 circuit breakers, shown in Fig. 2 mounted 
in a withdrawal type switchboard and in Fig. 3 in 
an individual steel enclosure, are installed in main 
feeder distribution circuits, up to 600 volts a-c and 250 


volts d-c. 


They are accurately calibrated at the I-T-E 


factory. They serve with a very minimum of maintenance. 


AIR SWITCHGEAR 


IMMERSED IN AIR (ToL ENCASED IN STEEL | w= B= 
\ 
/ 


CIRCUIT BREAKER CO..,, pHmape.pHia, Pa. 


FIG. 3 













This newly developed load cal- 
culator makes it easy to figure the 
motor horsepower required for metal- 
cutting operations when the recom- 
mendations of the machine builder 
are unavailable. Its advantages? You 
can avoid undermotoring and save 
yourself production delays; you can 
avoid overmotoring and save the 
nation vitally needed steel, copper, 
and aluminum. 


The G-E MOTORULE is accurate for 
a wide variety of cutting operations 
on lathes, drills, milling machines, 
and planers. It works on a wide range 
of materials, because you start from 
a convenient table of constants for 
the material being cut. 


The results of many years of work 
by metal-cutting authorities were 
used by G-E engineers as a basis for 
the MOTORULE. The formulas were 
checked against actual load tests, and 
leading machine-tool builders were 
consulted. 


The MOTORULE will help you in 
making sure of adequate motor capac- 
ity on machines being put to new war 
work, and in selecting motors for 
machines formerly driven from line 
shafting. To get your MOTORULE, 
just get in touch with your G-E 
Motor Representative. Or, if you wish, 
mail the coupon direct to General 
Electric, Schenectady, N. Y. 


SPECIFY TRI/CLAD MOTORS 


SEG. Ut Pa 


Standard G-E Motors Are Generally 
Available without Delay for War Jobs 


It’s Easy with the G-E 


MOTORULE’ 


First you refer to a convenient 
table of constants, printed on 
each rule, choosing the con- 
stant for the particular type 
of metal to be cut. Then by 
setting the scales to the 
known cutting speed, feed, 
and cut, you arrive at the 
cutting power required on the 
basis of ideal tool and machine 
conditions. Complete instruc- 
tions are furnished with each 
MOTORULE. 


*The MOTORULE is not 
intended to supplant the in- 
structions of machine build- 
ers as to the power require- 
ments of their machines. It 
is offered to fill the gap when 
these recommendations are 
unavailable. 





